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“ This is the only complete work on a subject of vital importance to 
Infantry in the Field. It fills a want that has hitherto existed in English 
Military Literature, and should be in the hands of all officer, & _ Besides 
dealing- with the question of Infantry Fire, and how to use it at all 
ranges, so as to obtain, the maximum effect, it also embraces subjects 
which have a direct bearing- on Infantry Fire, such as range-finding, 
supply of ammunition on the battle-field, influence of ground on effects 
of fire, principles of musketry instruction, tactical deductions, and the 
use of the magazine rifle,” — Pioneer. 

“Capt. Mayne has done a real good to the Service in giving us a 
work which places before us clearly and concisely the whole question.” 
— Journal 11. U. S. Institution. 

“A book dealing exhaustively and ably with a most important branch 
of the art of War. . . A valuable contribution to technical Military 
literature.” — Colburn's U. S. Magazine. 

“ Capt. Mayne’s book is sure to be widely read and largely quoted. 

. . . The thanks of the public are due to Capt. Mayne.” — Army and 

Navy Magazine. 

“The appearance of Capt. 0. B. Mayne’s work upon Infantry J?iro 
Tactics will be welcomed by all Military men.” — Morning Post. 

“ Capt. 0. B. Mayne has contributed a valuablo addition to our 
knowledge of the functions of Infantry in War.” — Army $■ Navy Gazette. 

“ We now close the book, strongly urging every regimental .office? to 
provide himself with a copy.” — Admiralty and Morse Guards Gazette. 

“ A work of real merit, of which we cannot too strongly recommend a 
study.” — Bulletin de la Reunion des Officiers. 

“A work showing signs of great labour and profound knowledge in 
nearly every question relating to the subject.”— llevue Militaire Beige. 

“He who has become acquainted with the rich contents of this book 
is obliged to admit that the notices of the English Military press on 
it are just.” — Cronstadt Yestnik. 

“ Hitherto as fire direction and discipline have been all but unknown 
in the English Army, such a publication is therefore hailed there with 
particular satisfaction, and on the Continent this valuable study is sure 
to find many readers.’ '—International Revue. 

“For the English Army, Capt. Mayne’s book is of uie utmost; 
importance. . . , Not enough praise can be bestowed on the Author 
for bringing out this subject to the knowledge of the Army at large. 
To us this book is of value as a critical collection of principles recognised 
in Foreign Armies, and its study cannot be too highly recommended.” 
— Militar- Woehenblatt. 



PREFACE 
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The following work is the result of some years constant, though 
pleasant and interesting work, and my labours will he far more than 
repaid if, in any way, they are productive of good to the British Service. 

The size of the book shows the development that the subject of 
Infantry Fire Tactics has reached, and in the following pages the reader 
will see that superiority of fire is to be obtained more by a rational and 
good tactical use of the rifle than by any actual superiority of armament , 
though this latter consideration must be given its full weight. Other 
things being equal, the better the rifle, and its ammunition, the greater 
will he the effects of the fire. 

The following pages will show the kind of data and statistics that 
should he found out for any new rifle, by experiments, in order to work 
out rules for the Fire Tactics to he used with it. But though, in the 
following pages, rules of firing have been deduced, based on the total 
height of an average man, yet it would appear to he preferable to use 
only the height of an average man’s shoulder for this purpose. 

1 have endeavoured my best to place the arguments on both sides of 
any debateablo matter as fairly as possible, and I must ask the reader to 
pay as much attention to the footnotes throughout the book, as to the 
matter to which they refer. 

The only mathematics used in this book, are simple addition, subtrac- 
tion, multiplication and division, except in one part only of the hook, in 
dealing with “Indirect Fire.” In this case, a slight knowledge of 
trigonometry is also required. <* 

A study of the following pages will well illustrate the old adage, that 
“a more perfect tool requires a more skilful workman,” and we must 
never forget that under the rude test of war, if we wish to, obtain oven a 
small result in the field, it is necessary to demand much in peace. It is 
the inherent impressionable character of the nature of man, that may, and 
often has, upset the most matured plans and resolutions. One of the 
great objects of military training, is to so strengthen a man’s natural 
moral qualities by the iron bands of: discipline, and by the groove that 
custom and habit induce them to move in involuntarily, that they may 
become more of a fixed quantity under all circumstances, than a fluctua- 
ting one. « 
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This object can only be attained by constant training and practice in 
what should be done in the field, and this is all the more necessary, because 
knowledge, and the application of that knowledge, aro two totally 
different things. Knowledge is comparatively easy to attain ; the applica- 
tion of it is hard. The former has first to be gained by study ; the latter, 
which is the real key-note of success in war, can then only be learnt 
by constant practice. We have not nearly enough target jiractice in our 
army, by which alone accuracy of fire can be obtained. Accurate firing, 
or quality of firing, is of more importance tban the mere quantity of it. 

With regard to the general conclusions arrived at in the following 
pages, it will be found that fire at short ranges should he the general rule in 
order to obtain decisive results, and that long-range fire should only he made ■ 
use of under conditions favourable to its efficacious employment : while , at all 
ranges, the most stringent control over the fire should be maintained. 

My great difficulty has been a want of English statistics, and I have 
had, in consequence, to gather my information from a considerable num- 
ber of foreign works, which have not in many cases agreed with one 
another, and as the following pages have been written only in the spare 
time that I could find amidst considerable professional work, I am afraid 
that some errors and mistakes may have crept into them. For these, I 
must offer an apology to the reader, and I should he very much obliged 
if any one would kindly do me the favour of pointing out such errors to 
me, or any parts of the book which may appear ambiguous. 

My best thanks are due to Major MacClintock, K.A., who has given 
me much information on various points, and I have also to thank 
Major E. Nash, E.A., and many other officers, especially foreign ones,; 
who have been good enough to give me their views and criticisms on 
various points, and who have sent me much fresh and useful information, 
near!/ all of which has been embodied in the following pages. 

TJ^e following list gives most of the works that have been consulted in 
my studies, and, in many cases, complete extracts have been taken from 
them, but as these extracts were at first made in the form of manuscript 
notes for private use, without reference to the authority, apologies are here 
made for any non-recognition, in the body of the work, of the authority 
of the extracts, or of which portions are extracts. 

C. B. Maynb, 

Royal Military College, Gapt., 11. E. 

Kingston, £ 

Canada. 


August , 1888. 
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NOTICE ON THE SECOND EDITION. 


On account of the very favourable manner in which the First Edition of 
this book has been received, there has been a considerable revision and 
re-grouping of matter in the Second Edition, with a large amount of fresh 
information added. By these alterations it is hoped that the value of the 
work, whatever it may be, has been greatly increased. 

The most important additions are to be found in Chapter X. , showing 
how the effects of fire have been ascertained on the Continent. It is 
most important that similar experiments should be carried out for our 
new rifle, both at home and in India, for the effects of fire stated in this 
work are not the same for all rifles. The few pages on “Musketry Fire 
Tactics,” to be found in our Infantry Drill Book of 1884, are a deliberate 
and unacknowledged translation from the French Musketry Regulations — 
so much so that, where the French have laid down the outer limit of 
long-range fire as the range for the extreme graduation of their 
backsight, 1,600 metres, or 1,700 yards nearly, the same limit has been 
inserted in our Drill Book, although our backsight is only graduated up 
to 1,400 yards ! And all these French statistics for the Gras rifle, after 
having been dressed up in English units of measure, are headed Limits 
for the Employment of Fire with the Martini- Henry Rifle ! Is it a proud 
position for a country like England to coolly copy the work of other 
nations like this ? To always follow is to always remain behind. 

Chapter XV., on Fire Discipline, and Chapters VII. and XIX. on 
Rapidity of Firing and Magazine Rifles, have also received special revision 
and additions. Chapter XIII. on Ammunition Supply has been in large 
part altered to bring it up to date with the latest published regulations on 
the subject. * 

With regard to the fire of magazine rifles, the writer has made some 
experiments as to whether such rifles do or do not entail an increased 
expendiku-e of ammunition. In these experiments the target was made to 
appear at intervals for a abort time, and during these intervals of 
exposure*, rapid aimed fire was kept up, using the magazine each time. 
The result was that nearly double the amount of ammunition was 
expended, with nearly double the numb^ of hits. The ranges were 
known. The rifle used was a Winchester magazine rifle, used as a 
single-loader and as a magazine rifle. # 



as this book was being finally printed, the Author re- 
a copy of the new official pamphlet, “ Infantry Tactics as Influenced 
by Ftre, ! ' which is evidently intended to re-place the few pages on 
Fire Tactics” in the Meld Exercises of 1884. Much of this 
lias been bodily taken from tins book, and in it, the sub-division 
mges, recommended on page 266, has been practically adopted. 

German Ammunition Supply Regulations have been very 
embodied in this work, because, up to the time of going to 
the Author lias not been able to obtain any good account of them. 


In Appendix I. will be found some new and interesting information 
concerning the effect of atmospheric conditions on the flight of bullets. 
It will be seen that the effect may often be considerable, and it seems 
very necessary that officers should know what these effects are, and in 
what way to allow for effects of temperature and wind especially. The 
effect of atmospheric pressure is fairly constant over a large tract of 
country, and so does not require the constant attention of officers, like the 
temperature and wind do. 

One kindly critic, Colonel Mackinnon, of the School of Musketry at 
Hythe, has objected to the title of the present work, saying that 
Infantry “Fire” Tactics cannot exist separately or apart from Infantry 
Tactics generally. The Author fully coincides with Colonel Maekinnon’s 
views, but custom permits of the individualising or separation of Tactics 
into various sub-branches, and it is to the sub-branch of the efficient 
use of the rifle in the field that the present work is devoted. In foreign 
military literature we constantly meet with the terms “tactics of 
inarching,” “ tactics of fighting,” “tactics of mobilisation,” “tactics of 
supply,” “tactics of fortification,” &e M &c.; the word “tactics” meaning 
the execution, or rather methods of execution, adopted to carry out the 
conception, which is the true province of strategy. It is with this mean- 
ing of Tactics that the Author has adopted the present title of the book. 
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PART I. 


CHAPTER I. 


INTRODUCTION. 

In tlie nest war, the nation which has hest educated its troops 
to the true character of modern fighting, by teaching them to 
do in peace what they will have to do in war, and by subordi- 
nating to that end the whole training of the soldier, will have 
placed itself in a position to have gone, at least, a long way 
on the road to gain success. 

Now-a-days the instruction of the individual soldier is all 
important, for he must be imbued with the spirit of modern 
fighting, feel thoroughly at home in the various phases of 
the fight, know what is required of him in them, and be able 
in all circumstances to make the best use of his weapon. 

Improved weapons have increased the range at which fire 
may be opened, and the deadliness of fire at all distances 
but especially at the short ones, and the consequence of this 
has been to replace the shock tactics of closed bodies by the 
fire of extended ones, as the riding principle in battle. This 
naturally requires more individual action on the part of 
the soldier ; but as this apparently has a tendency to 
do away with the authority of the leaders, it raised at 
first a great cry against it, as being subversive of dis- 
cipline and contrary to the principles of being able to keep 
men in hand, available for the ever varying requirements 
of a fight. Experience has, however, shewn that this greater 
individual action for the soldier is a necessity, and hence the 
problem to be solved is, bow the consequent unavoidable 
loosening may be best minimised and adapted to attain the 
end in view ; a rigid training to true principles is now 
recognised as the only way of doing this, and to so 
habituate the men in peace time to what they will 
have to do in war, as to cause it to become a second 
nature to them. 

After a hard struggle the bullet lias gained a complete 
superiority over the bayonet, but it is only in the proper 
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me of the rif e, us regards jiK, that this superiority has been won. 
However, a use for the bayonet still exists in its proper place; 
the final appeal has still to be made with, it in action, to show 
the demoralized defenders how hopeless is their case by 
proving to them the power the attaching troops still possess 
of advancing; besides which, it gives a moral and material 
support to troops at night, on sentry duty, &e.; but henceforth 
it is to fire, and not to the final hand-to-hand conflict, that the 
true decision of the fight must be looked; the bullet must 
render the bayonet attack feasible and possible. The late 
actions in the Soudan afford examples of this fact in the 
highest degree. Our troops there had to withstand the most 
desperate assaults conceivable, which they annihilated by fire 
alone. "While we relied on our fire our losses were few, and 
they only really began to occur when we had to give it up to 
use the bayonet instead. 

“ Formerly fire-arms were used to induce such a state of 
things as would make it possible to bring the bayonet to 
bear. The fact of a bayonet charge taking place, then, 
implied that the critical moment had come. Now the rush 
to seize a position implies that the critical moment has passed, 
or the rush is sure to be fruitless .” — ( Wellington Prize JEssay 
1872, p. 86)- 

The English Musketry Regulations of 1877 said that: 
“The rifle is placed in the soldier’s hand for the destruction 
of his enemy ; his own safety depends upon his efficient use 
of it; it cannot therefore, be too strongly inculcated, that 
every man who has no defect in his eyesight may be made 
a good shot, and that no degree of perfection he may have 
attained in the other parts of his drill, can, upon service, 
remedy any want of proficiency in this ; in fact all his 
other instruction in marching and manoeuvring can do no 
more than place him in the best possible situation for using 
his rifle with effect.” 

All this is perfectly true and greatly to the point, except the 
sentence that every man with good eyesight can be made 
a “good” shot or even a “fairly good” shot, as the 
Musketry Regulations of 1887 say. The whole of our 
old system of musketry was based on this statement, 
and the individual fire of a single man was accordingly raised 
to the highest place. The falseness of this hypothesis, and 
the practice consequent on it, was amply proved in our late 
campaigns, where our ‘.hooting is reported to have been as bad 
as it could possibly be. The fact of the matter is that only very 


few men are individually good shots, Especially when undei’ fire, 
and those that are such, have their skill nullified in the field by 
the excitement of the fight and by not knowing the ranges 
exactly — the almost all-important point for accurate shooting. 
This fact will be clearly seen in the following pages, and how 
it can, to some extent, be remedied. 

How then is firing to be carried on in the field if individual 
shooting is of no avail generally? The modern solution to 
the question is found in the controlled collective ai m ed 
fire of masses for all but the shortest ranges, at which unaimed 
individual fire alone is possible from the impossibility of 
controlling the excited mass of men ; and, as it is only at these 
shortest ranges, that such individual fire has any efficiency 
in the field, its use at these distances is allowable. 

The subject matter in the following pages is divided into 
three main parts. 

I. Individual fire and its applicability to short ranges 
only ; appreciation of distances. 

II. Collective fire for long ranges; influence of ground on 
fire ; long and short range fire; supply of ammunition; 
controlled and uncontrolled fire ; fire discipline, control 
and direction. 

III. Tactical deductions ; musketry instruction ; the spade 
in warfare ; repeating rifles. 

Experiments made at home and abroad have shewn that 
the Martini-Henry rifle, except as regards accuracy of fire, is 
practically not a bit better than the best of the other military 
rifles on the Continent, viz. : the German Mauser, the French 
Gras, and the Russian Berdan. Up to 500 yards, all these 
Continental rifles have a flatter trajectory than ours from 
having a lighter bullet and a greater muzzle velocity, but over 
500 yards, i.e. at the least important ranges, our rifle has the 
advantage in flatness of trajectory, from its having a heavier 
bullet, which sutlers less retardation than the lighter ones 
used on the Continent. 

In this work it is hoped that the true basis will be clearly 
poiuted out on which musketry instruction and the manner 
of using rifle tire in tactical operations should rest. It cannot 
be too stijpngly urged that the requirements of a battle should 
govern the tise and ‘practice of infantry fire, and it is essential 
* that this should be the controlling element of any musketry 
regulations which are intended to be of* use in the field. 

It is necessary above everything not to lose sight of the 
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fact, that the question of rifle fire has two sides — (1) a wrong, 
and (2) a right one 

(1) A defective employment of rapid loading weapons 
leads to an abuse of rifle fire, a waste of ammunition, and 
compromises and even destroys discipline for fighting, while 

(2) On the other hand a rational use of the same weapons 
procures the most powerful means of fighting an adversary, 
and hence it should be our aim to try and obtain this second 
condition of things. 

It may be said that success in war has never been more 
intimately connected with the employment of fire than 
now-a-days, and consequently the conduct of fire on the 
battle-field calls, more than ever, for a complete and practical 
preparation for it. The Author hopes in the following- 
pages to offer, according to the light of present experience, a 
practical solution to this question, for which, however, he 
cannot claim any originality.* 

“'On the Continent the Germans have, since 1877, entirely 
transformed everything connected, either directly or indirectly, 
with infantry fire ; hut they have especially made important 
modifications in the conduct of the fire on the field of battle, 
because they have instituted the substitution of the regulated, 
sudden and intermittent fire of masses for the old continuous 
and interminable musketry fire of infantry. The German 
theories, while still upholding the importance of having good 
marksmen in collective firing, yet especially bring out the fact 
that good results can be obtained with even average men, 
under the condition that these men are kept in hand by means 
of a certain control and by a particular fire discipline, obtained 
by the aid of a special method of instruction. 

“The requirements imposed on an officer, in order to carry 
out judiciously the direction of the fire, are not great, because 
this direction consists only of the putting into practice of some 
very simple rules. The necessary ideas for the rational 
conduct of fire iu varied ground can even be acquired by 
means of a very practical method of training, appealing 
especially to the sight, and only requiring the most elemen- 
tary theoretical knowledge. All these proceedings are simple 
enough to be applicable on the battle field : at the most, they 
only require, in order to he put into practice, a knowledge of 

* A paper on a part of the subject of this work, entitled “The % 
Utilization of Rifle fire inSte Field,” appeared in the Journal of the Moyal 
United- Service Institution, vol. xxvii. It has been gathered from the same 
source as mucl^of the matter in the following- pages. 



the range to within 12 or 13 yards in every 100 yards of the 
estimated distance, as well as an idea of tlie direction in which 
the inclination of the surface of reception falls with respect to 
the line of sight prolonged, without its being necessary to be 
more exactly informed as to the value of this inclination. 

“The German regulations on the use of fire in war are 
drawn up on the hypothesis of troops acting in the open field. 
This remark is not useless, because the conduct of the fire 
of infantry is different according to whether this arm fights 
on a field of battle or takes part in the attack or defence of 
fortified places. Certain methods of procedure, to be con- 
demned if an attempt is made to make use of them in the 
first case, would give, on the contrary, very good results in 
fortress warfare. 

“Fire in war ( Les feux de guerre) can be executed as an 
individual fire or as a collective fire. 

“An individual fire is left, in a certain measure, to the 
initiative of the individual ; it is executed by men freed in 
great part from any fire discipline ; free, accordingly, to 
choose their object, their sight, and to regulate the consump- 
tion of their ammunition. 

“A collective fire is the putting into play or the regulated 
and rapid, if not simultaneous, action of a variable number of 
rifles, in obedience to a common thought and to the will of a 
single man. 

“ Individual firing ought only to be employed, as a rule, at 
the nearest distances to the enemy, when it becomes impos- 
sible for a leader to exercise any control over the fire.” 

In studying the following pages, the reader is supposed to 
have a knowledge of the lectures given in the Musketry 
Eegulations, and also of the Theory of Musketry, to be found 
in the Official Text Book on the subject entitled, “ Treatise on 
Military Small Arms and Ammunition,” by Lieut.-Col. H. 
Bond, It. A., which must therefore be referred to for technical 
matter and definitions. 

Before proceeding, we must first define, with regard to 
their horizontal and vertical directions, the different kinds 
of fire which can be used. 

Infantry fire, as regards its horizontal direction or on plan , is 
said to be : — 

(1) . Frontal, when it is so delivered as to strike per- 
pendicularly the front of the object fir<^l at. 

(2) . Oblique or Gross, when the object is struck in front, 

blit not perpendicularly. * 
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(8). Enfilade, when the direction of the fire is along the 
length of the object. 

(4). Beveese, when the fire strikes the rear of the object. 

The moral effects of oblique, enfilade and reverse fire 
are very much greater than those of a purely frontal 
fire, and therefore should always be used in preference 
when possible, hut to do so necessitates the flank or rear of 
the enemy being - g - ained; an oblique or cross fire can, however, 
in some cases be obtained by men firing - rather towards one 
flank instead of to the front. 

As regards material effect, the more oblique the fire is to the 
front the greater it is likely to be, as a greater depth of the 
object is struck or crossed by the fire, and hence enfilade fire 
has the greatest effect, independently of the moral effect it also 
has from being delivered against the direct flank of the enemy. 

Infantry fire, as regards its vertical direction , or rather tts 
trajectory, is said to be : — 

(1) . Horizontal, when the line of sight is horizontal. 

(2) . Inclined, when the line of sight is inclined to the 
horizontal. 

(8). Direct, when the fire is directed on a seen object. 

(4). Grazing, when the fire passes for some distance closer 
to the ground than the height of the object fired at. It is 
the opposite to the two following kinds of fire, which drop 
more or less perpendicularly.* 

(o). Plunging, Searching, Curved or Dropping, when the 
fire is directed against an unseen object immediately behind a 
seen obstacle or cover, such as troops dose behind an earthwork. 

(6). Indirect, when the fire is directed against an unseen 
object some distance in rear of a seen obstacle which covers 
it, such as troops in a valley some distance behind a hill. 

It is easily seen from the above that any kind of fire, as 
regards horizontal direction, can be combined with any kind 
of fire as regards trajectory. Thus a frontal fire may be 
horizontal, inclined, direct, plunging or indirect, and so on. 

Whether the fire be horizontal or inclined, the trajectory 
jar any given range remains practically in a constant position 
■with reference io the line of sight. So that having - drawn the 
trajectory of a given range for a horizontal line ofi. sight, we 
have only to move the whole figure up or down to obtain the 
trajectory for any given amount of inclined fire. This state- 
ment^ is not of com'® mathematically correct, but it is 
sufficiently so for all practical purpose as regards the 
trajectories </ rifle bullets, when the fire is not much inclined. 

*As to when a grazing fire ceases and becomes a chopping one, seep. 193 . 
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CHAPTER II. 


THE POWER OF THE MARMOT-HENRY RIFLE.— ' 
RICOCHETS. 

At target practice, men lying down, from "being able to rest 
their elbows on the ground, lire more accurately than those 
kneeling-; and those kneeling than those standing. Thus 
the lying-down position should be the normal position for 
firing, especially as the nearer the enemy is, the more destructive 
is his fire, if he is not demoralized, and the more necessary is 
it to lie down in order to form the smallest possible mark ; 
this position has also other advantages besides that of allow- 
ing of more accurate shooting, viz. : that the smoke of the 
powder in dispersing begins from the lowest part, so that men 
lying down can see the enemy when men kneeling or standing 
up cannot distinguish anything through the smoke ; the lying- 
down position further allows of the smallest folds of ground 
being utilized as cover.* 

The following is an approximate trajectory table of the 
Martini-Henry rifle when it is held one foot above the ground, 
and aimed at the foot of the mark (see p. 67 et seq.). This, 
supposes the man firing to be lying down, in which attitude 
he would almost always be in action, — at long ranges to get 
a more steady aim, and at medium and short ranges to form 
a smaller mark. Hence, if aim is taken at the bottom of the 
target, the line of sight may be taken as coincident with the 
ground. The height of cavalry is taken as 8 feet, of infantry 
as 51 feet. The distances are given to the nearest yard, 
and the heights to tlie nearest £ of a foot, so that they 
are only approximations ; the ground is further supposed 4o 
be parallel to the line of sight. The data in this table 
are for a muzzle velocity of 1,320 feet per second, a fine 
day (i o., barometer 30-ins. thermometer 62° E. and the 
weight of a cubic foot of air 534-22 grains) and when the 
force of gravity =32-1908, and hence they would be different 
for other muzzle velocities, and other conditions of atmosphere and 
gravity. 


* Of course there are cases in -which a lying-down position won! t he 
useless, as in a flat country intersected with hedges, or when on ground 
covered with high grass, bushes, &c. ■*» 
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The first catch is that point in the trajectory where the 
bullet has descended sufficiently low to strike the heads of 
cavalry or inf; ntry respectively, that is to bring them under 
the power ul the rifle. 

The dangerous space (also called the dangerous zone ) shows 
the space in yards within which the object fired at is under 
the power of the rifle, and is the dangerous part of the 
trajectory, or the space in which the bullet is dangerous, or 
can do its intended work. It begins at the first catch and 
theoretically ends at the first graze , which is the point where 
the bullet if not interfered with will first strike the ground; 
but, practically, it extends further than that point, as the 
bullet does not stop there, but glances or rebounds or ricochets 
oil' the ground, and continues its progress for some distance, 
though generally in a new direction, but still capable of 
doing damage. 

The greater the space over which the bullet is dangerous, 
that is, the greater the dangerous zone, the more efficient 
must be the tire, and from the table we see that for an indi- 
vidual fire, as the range increases the dangerous zone decreases. 
Thus, the efficacy of fire increases as the range gets shorter. The 
truth of this will he much more apparent as we proceed, for 
there are other causes which intensify it. 

The greatest height of trajectory (or the culminating point as it 
is called), is the greatest height the bullet rises above the 
line of sight during- its flight. The distance of this point 
from the rifle, or origin of fire, increases with the range, 
beiug at about h to f of the whole distance, — the longer the. 
range the larger the proportion. 

The actual angle oj elevation itself, in degrees, &e. for certain 
chosen ranges, is not marked on the backsight of the rifle, 
but only (the range is engraved for which the particular 
elevation is suitable. It is very important to remember that 
we must know the distance an object is from us before we can tell 
what elevation to give to the axis of the barrel , by means of the 
backsight , so as to hit the object. The graduations on the back- 
sight are found by experiment. 

The angle of drop is a most important point to consider, 
as the first catch and dangerous zone are governed both 
by it and by the height of the object fired at. As the 
dangerous zone is the space in which a bullet is dangerous, 
this consideration is t£>.e one which really decides the 
power or efficacy of a rifle, especially at. the shorter 
ranges. 
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The time of flight to any point of the trajectory is the time 
that the projectile takes to go from the origin of fire to this 
point. It can he obtained either experimentally or by 
calculation with Bashforth’s tables. 

On this time of flight depends the curvature of the tra- 
jectory, because the greater the time of flight, the longer the 
period during which gravity can act. 

By taking the differences between the times of flight for 
successive ranges, we see that the time required to pass over 
a given distance, such as 200 yards, increases as the bullet 
gets further away. It only takes 0'51 seconds to pass from 
0 to 200 yards, wnilst it takes 3*05 seconds to pass from 2,800 
yards to 8,000 yards. This is due to the resistance of the 
air which is continually decreasing the velocity of translation 
of the bullet. A bullet reaches its highest point in half the 
time of flight, and hence it is evident that this highest point 
is always beyond the centre of the range. 

The time of flight of a projectile is practically utilized 
when a moving object is being aimed at, by aiming a certain 
distance ahead of the moving object, in the direction of its 
movement, which distance depends on the range and the 
velocity with which the object is moving (see p. 25). 

We know, from both experience and calculation, that 
different bullets as regards weight, form, and sectional area, 
rise to different heights in going over the same range. This 
brings us to consider the “ flatness of a trajectory.”* 

The flatness of a trajectory is measured by the ratio of the 
greatest height of the trajectory above the line of sight to the 
corresponding range, and the smaller this ratio, the more the 
trajectory is said to he “flattened.” 

The five qualities of a military rifle, in order of relative 
importance, are as follows : the 1st, 2nd, 3rd and 5th, being 
known as the ballistic qualities of the rifle, and form a guineas 
to what can be expected from it in the field. 

1. Long Bange; but the range alone is not sufficient to 

give an exact measure of the ballistic value of the arm, 
and hence 

2. Flatness op Trajectory must be considered as well. 

Ij; should he as flat as possible to make a low tra- 
j ectoiy , and therefore to increase the dangerous space, 
and thus to diminish the effect of any errors made in 
the estimation of the distance 

3. Accuracy op Fire is the greater or less probability of 

striking the object aimed at. We shall deal with this 


more at length later on, when we shall see why the 
quality of accuracy is placed third on. the list; hut 
with equally flat trajectories, the more accurate the 
weapon the greater value it has in war. 

4. Rapidity of Fire, or the number of shots which can be 
fired in a given time, governs the intensity of the the, 
and, as we shall see further on, may make a moderately 
accurate fire more effective and terrible than a more 
accurate hut slower one. The rapidity of fire per- 
missible is, however, governed to a great extent by the 
facility of loading and by the amount of ammunition 
available ; as we shall see later on, the greatest possible 
rapidity of fire is never required. 

•5. Pexbtiutiox,*- 1 or the power of damaging the object 
when struck. If the projectile fails in penetrative 
power all the above qualities are useless. But as all 
the present military rifles possess this quality sufficiently 
for all practical purposes, it will not be dealt with 


For a given range the trajectory is flatter, as the ordinates 
and the angles of elevation and descent are smaller. Flat- 
ness of trajectory is perhaps the principal quality of an arm 
for war, for on it depends the dangerous zones as well as the 
power of ricochets. 

The advantages of a flat trajectory may be summed up 
chiefly under three heads, viz. : — 

(1) Greater accuracy. 

(2) Harder hitting. 

(3) Greater efficiency in covering the ground. 

( 1 ) Greater accuracy ; sfnce the direction of the bullet on 
striking is less oblique to the target with the flatter trajectory, 
and consequently small errors in aiming or in judging dis - 
+A ”ee are of lesser importance. 

f) Harder hitting* ; because, the velocity being higher, 
if the bullets are the same weight and fired out of similar 
rifles, the blow must he harder and the penetration greater. 

, (3) Greater efficiency in covering the ground ; because for 
the same range, the bullet does not rise so high in the air. 

Hence, what is most required in a military rifle is as flat a 

jeetory as possible at all ranges, hut especially for tactical and 


The penetration of a Imfcet depends on its striking energy and rota- 
and on the form and material of both the bullet and the object 


other reasons, at the shorter ones, with the greatest accuracy of 
fire attainable. Where ranges are accurately known, as at 
measured butts, it is usual in rifles for prize shooting to try 
and gain accuracy alone. In war, ranges are not known 
anything like accurately, and therefore flatness of trajectory 
is most important to reduce the effect of errors of estimation 
of distances. The effects of flatness of trajectory and accuracy 
must be considered tog-ether. In some French experiments it 
was found that the Winchester rifle was more accurate than 
the French rifle, but it has a much higher trajectory, and is 
not therefore so well adapted for military purposes. Thus 
accuracy of fire does not entail or even improve flatness of 
trajectory, but for the same rifle a flatter trajectory as a rule 
improves the accuracy, which latter equality mainly depends 
on the perfection of manufacture of the rifle and its ammuni- 
tion, and on the obliqueness with which the bullet strikes the 
target ; while flatness of trajectory almost entirely depends on 
the muzzle velocity and sectional density* of the bullet. 

Very accurate weapons with high trajectories are all very 
well with skilful and cool men, who know their distances 
exactly ; but great accuracy of fire cannot at any time be 
readily utilized by the mass of men, especially when excited 
under fire and unsteady from rapid movement. The errors of 
a good shot firing without a rest are double those made when 
firing from a rest ; for an average shot they vary from three 
to four times more; while those of a bad shot, who fires 
hurriedly and without aiming, are incalculable. But 
flatness of trajectory can he utilized immediately by every 
man, both good and bad, as it is independent of the man, and 
thus a flat trajectory increases the value of a rifle for military 
purposes. 

Hence we should principally aim at progress in flattening 
the trajectory of the arm more than in increasing- its accuracy. 

We must always remember, however, that rifles are weapons 
tohose value only depends on the slcill of those using them. 

Bieochets. 

As a rule in experiments against targets we do not deal 
with the* effect of ‘ * ricochets ” (as ricocheting bullets are called), 
but to do so in the field is to detract, to a very important 


* For definition see official Treatise of i Military Small Arms and 
Ammunition. 
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extent, from the full value of our fire. The following remarks 
on the value of ricochets have been extracted from the 
report of the Siege Operations Committee on the fire of the 
Martini- Henry rifle. 

If the angle of drop is not too great, and the nature of the 
ground suitable, a bullet on striking tlie ground will glance 
or ricochet off it, and go on, but on account of the right- 
handed twist or rotation of the bullet, given by the rifling of 
the barrel, the bullet usually deflects to the right after 
touching the ground. Experiments have shown that the 
mean rise, of the ricochets, after touching the ground, is about 
twice the drop, but it is very variable, and the mean deflec- 
tion to the right is about 1 in 100, the maximum being 2 in 
100, so that it may be taken as almost continuingin the plane 
of the trajectory. 

The practical limit in range on level ground at which 
ricochets can occur is about 2,000 yards, where the drop is 1 in 
8 'ofi, but it depends greatly on the nature and slope of the 
surface on which the bullets fall. Eicochets have been 
obtained up to 2,700 yards in some cases, and in which the 
bullet continued for 100 yards from there. Bullets on 
striking at 1,400 yards ricochet for about 300 yards and show 
a great deal of striking energy. Bullets fired at short ranges 
on level ground wall ricochet several times, and some of them 
go to considerable distances. Up to 1,500 yards the mean 
length of the first ricochet is about 280 yards, which remains 
pretty constant with the range, because, though as the range 
increases up to 1,500 yards, the bullets rise with less 
velocity, yet they rise at proportionately greater angles (as 
the angle of drop is greater), and this causes a somewhat 
Uniform distance to be maintained. Beyond 1,500 yards the 
length of the first ricochet decreases, because the relative pro- 
portion between the velocity and angle of rise diminishes. 

A^slight consideration will show that a fire which meets 
the ground at a small angle is favourable for ricochet, while 
a dropping fire is not. 

From Table I., on page 9, we see that the striking 
velocity of a bullet is least at 2,600 yards, and that it in- 
creases after that. The reason of this is that the effect of the 
attraction of the earth on the bullet, which is making it to 
drop more and more vertically and rapidly every moment, is 
greater than the effect of the resistance of the air. Now the 
penetration at 2,600 yar$s will disable men, and therefore it 
will do so at longer ranges as well. Thus at the extreme 
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range of the rifle the bullet still retains sufficient striking- 
energy to cause effective ricochets on reverse slopes with suit- 
able fall. 

The penetration of the ricochets of the Martini-Henry 
bullets has been found to be remarkable, even at the long 
ranges of 2,500 and 2,800 yards, for some of them, passed 
through a f-inch spruce board. 

All this shows that the bulk of ricochets are effective, and 
the Siege Operations Committee found that, on the targets 
fired at, one-fifth of the hits were ricochets, a very important 
proportion. Taking only the rising part of their flight after 
impact, the whole dangerous zone of musketry fire at any 
given range on a favourable surface may, as far as ricochets 
occur, be considered as one- half greater than the direct 
dangerous zone alone, exclusive of any effect due to the sub- 
sequent drop. 

For the effect of the slope and nature of ground on 
ricochets see pages 205, 206. 


Note.— (See page 9). Approximate formula- for the theoretical dangerous 
space of the mean trajectory for infantry f6 feet high), for ranges over 400 yards. 
Dangerous space in yards for infantry, 6 feet high, 

56,000 Range 

Range 200 

where the range is expressed in yards. 

The dangerous space for. cavalry ft S feet high) for ranges of 500 yards and 
over , are about one-third greater than those for infantry. 




CHAPTER III. 


INDIVIDUAL FIRE.— ITS INACCURACY. 


By individual fire is meant an independent fire, in which, each 
rifle is directed on a different object, the range and elevation 
being either judged by the soldier himself or given him 
personally by his leaders. 

Experiment shows, and theory, as we shall see, confirms 
it, that, however good a shot a man may be, his bullets will 
never strike on the same spot, even when the same point is 
aimed at each time with the same elevation, but they will 
fall over a considerable surface & whose length in the direction 
of the fire is much greater than the breadth at right angles to 
it. This can only be due to involuntary “ errors ” being 
made both in elevation and direction at the instant of firing ; 
and from the elongated surface over which the bullets strike, 
we conclude that, in shooting, any errors made in elevation 
tell more than the same errors made sideways or in direction. 
These errors arise from a variety of causes to be now 
explained, and they show more and more as the number of 
men firing increases, because it is quite improbable that each 
man will bring his rifle to the shoulder, aim, and pull the 
trigger in the same way, or have adjusted his backsight 
to exactly the same height by such insensitive means (though 
the only ones possible in the field), as his forefinger and 
thumb, or to have used the same amount of foresight in aiming, 
as the others. 

The causes of irregularity, or of errors, in the firing of a 
rifle, may be classified under seven different headings, some 
of which apply both to firing in the field and at targets on 
measured ranges, and others only to the latter case. The 
causes of error are as follows : — 

1. Those due to an imperfect determination of the 

exact range. 

2. Those due to imperfections in the soldier. 

.‘3. Those due to imperfections in the rifle. 

4. Those due to imperfections in the ammunition. 

5., Those due to changes in atmospheric conditions. 

6. Those due the method of executing the fire. 

7. Those due to the duration of the fire. 

* 

* The word surface is used in preference to area as conveying more to 
the unmathematical mind. 
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Most of these causes may be further sub-divided into 
mutant and variable causes. The constant causes of error 
deflect the lire without necessarily altering the accuracy of it, 
that is, they will produce a “ concentration ” or “good group- 
ing” of hits, hut awa} r from the point aimed at, and they only 
require the soldier to make suitable corrections in aiming to 
place his shots around the point to he hit. The variable causes 
of error are those which vary with each shot and produce a 
“ dispersion ” or “ bad grouping ” of hits ; they are as a rule 
due to the bad or irregular manufacture or preservation of 
the ammunition, to want of the skill in the firer, to adverse 
and inconstant atmospheric conditions (such as gusts of wind, 
great cold, which numbs the soldier, cloudy weather, an 
obscure or badly lit up mark, etc., which render accurate 
aiming impossible), and to other accidental or temporary 
causes such as a heated barrel which burns the hands, the 
trembling caused by fatigue or long continuous firing, etc. 
However, to thoroughly understand what we are dealing 
with, it is necessary to enter more fully on these points as we 
shall now do. 

L. Effect ox the Shooting of Not Knowing the Eanges 
Exactly. 

For accurate shooting at all distances , the range must he accurately 
Mown; this is an impossible condition in the field, for it can 
only be approximately ascertained, even with the aid of 
instruments called range-finders , which under the most favorable 
circumstances and with trained men, are only able to read to 
a percentage of the truth. 

To hit an object, almost everything depends on the range being 
known exactly, in order that the proper elevation may be given 
to the rifle. Further on we shall see that this statement, 
under certain conditions, can he modified for short ranges. 
BirC at longer distances the very best shot cannot hit the 
object he aims at, if he does not know the range, while the 
very worst shot may do so if he does know it. 

_ The knowledge of the range being so very important, it is 
highly incumbent on us to have the means of ascertaining 
it, either by judging the distance by the eye, by the use of 
range-finders, or from any artillery in position near at hand, for 
artillery can easily find the range by watching the burst of their 
shells when they strike the ground, or by any other means. 
It is said that the service pattern range-finder, called the 
“ \\ atkin Range-finder,” can find a range to within 2 p.c. of the 
truth with practised men, and under favourable conditions, but 
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as it is rather a complicated instrument to use, few men can 
work it with such accuracy, and in the field the conditions for a 
favorable use of it rarely occur. A simpler instrument, even 
if less accurate, is a great desideratum, especially as the 
requirements of the t£ Watkin Range-finder ” hardly renders 
its use applicable for infantry under fire, even at medium 
ranges, though it may be so for artillery who fight at longer 
distances ; besides which, most men find it hard to learn and 
easy to forget. 

If we have no range-finder, or cannot get the range from 
the artillery, then we have to guess the distance, which is the 
very worst way of ascertaining it. In this case, the efficacy 
of the fire must be somewhat hap-hazard, and no exact, but 
only broad rules (which, besides other information, it is the 
object of this work to give), can be formed for making the 
chance of hitting the object fired at, a maximum. For a full 
description of the means of ascertaining ranges, we must 
refer the reader to Chapter VIII. on Range-finding. 

2. Effect ox the Shooting of Imperfections in the 
Soldier. 

As rifles are weapons whose value only depends on the skill 
of those using them, the imperfections in the soldier are, 
perhaps, the greatest cause of error in shooting. 

Two good shots, even when aiming at the same spot, with 
the same elevation, and with the same rifle, will make different 
shooting, because they hold the rifle to the shoulder differently, 
support it differently, see the backsight more or less clearly, 
use more or less of the foresight in aiming, pull off the 
trigger differently, &c. 

A great deal depends on the eyesight and on being able to 
see clearly the sights and the objects aimed at. Any 
obscuration from smoke, haze, etc., or imperfect definition of 
the object aimed at, affects the aim. For accurate shooting the 
object fired at must be clearly seen ; this condition is affected 
by the range, the size and colour of the object, the nature 
and colour of the background, and the firer’s eyesight, &c., 
and in firing at men or horses at long ranges, one 'great 
difficulty of accurate shooting is that the apparent minuteness 
of the object fired at, as compared with the tip of the foresight, 
gives no definite point to aim at, and thus a man does not 
really know whether he is aiming a few feet too high or low, 
or to the right or to the left,- and still less .^liether he is 
aiming at the centre of the object. __ Exact aiming at _ small 

' .B 2': 
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objects at long ranges is therefore impossible, and with an 
ordinary background (not a sky-line) cavalry cannot be distin- 
guished from infantry by the eye alone over 1,400 yards. 
Thus at long ranges only'large bodies of troops in close order 
formations, presenting a large mark, should be fired at ; but 
now-a-days troops are not likely to expose themselves in such a 
way. As a rule in action all that men have to aim at is 
. a' -biank or puff of smoke, which gives a very indefinite object, 
and the smoke arising from a large number of men, firing 
independently, is often so great as to completely prevent them 
seeing through it, while in any case it would greatly affect 
the aim and the accuracy of the fire, both by obscuring the 
view and by getting into the eyes and making them smart."* 

As the range increases, a greater elevation of the backsight 
has to be used, which causes greater difficulty in aiming from 
the position of the firer being more strained, and from its being 
more difficult to know if the sights are upright. A backsight, 
graduated for more than 1,40*0 yards is of little value with 
the rifles and ammunition at present in use, as a man’s neck is 
not long enough to use it. 

The position of the eye with reference to the backsight, 
affects the amount of foresight used. A line of sight, taken 
on. a target with the eye 2 or 3 inches from the backsight, will 
probably appear off the target if the head could be drawn 
back without moving the rifle. The firer must, therefore, get 
accustomed to always hold his head in one position so as 
always to ensure, as far as possible, using the same amount 
of foresight, but in different lights the same man will use 
different amounts of foresight, using more as the light is 
duller, because he cannot see the foresight so plainly. The 
effect of this is to give greater elevation and cause the bullet 
to go further than it should. On a finer day than usual the 
opposite occurs. 

A man’s eyesight and general steadiness are greatly 
affected by his state of health, and by what he has been 
eating and drinking. Hence, from this reason alone, a man’s 
shooting will differ from day to day, even supposing that he 
uses the same rifle, and all other conditions are the same. 

The backsight of the Martini -Henry rifle is graduated for 
use with a fine foresight. This is all very well fur match 
firing, but in the excitement of action, when men are fatigued 
with marching, breathless with rapid moving, or when firing 
at objects which are /only seen for a few moments, it is 

* This is partfeffiarly the case with chemical powders, such as the E O. 
powder. : 
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impossible, even if the men aim at all, to use a fine foresight, 
and hence a full foresight is invariably made use of, which 
causes the fire of the Martini-Henry rifle to go high. 
The height of the foresight is 0*12 inches and its distance 
from the backsight, when the latter is down, is 24-55 
inches, and when the backsight is up, 26*50 inches; hence 
when the backsight is down the foresight subtends an angle 
of 16-80 minutes of arc, and when the backsight is up, an 
angle of 15-58 minutes of arc. Hence if we suppose an 
error of 15 minutes of elevation to be caused by the use of 
what is known as “a full foresight,” we find that, at the 
different ranges given below, it would cause the bullet to 
strike the number of feet, given in the following table, higher 
than it should at the different distances stated from the muzzle 
of the rifle. These numbers only refer to the size of foresight 
given and the stated distance between the fore and hack 
sights. For any other height of foresight or distance apart of 
the sights, the following table -would not be correct. 


TABLE IX- 


Bang® in 
Yards. 

Approximate rise of the bullet in feet, due to using a full Foresight, 
equivalent to 15 m. of arc, with the Martini-Henry rifle. 

At 

100 yds. 

At 

200 yds. 

At 1 At 1 At 1 At 
300 yds.]400 yds.j500 yds. 600 yds. 

At 

700 yds. 

At 

S00 yds 

100 

1-47 

— 

— 

_ 

— 

— 

— 

/ hi. ; 

200 

1-34 

2-87 

— 

— 

— 

— 

— 

— 

300 

1-23 

2-61 

4-12 

— 

— 

— 

— 

— 

400 

1-00 

2-07 

3-27 

4-55 

— 

— 

— 

__ 

500* 

1-17 

2-50 

3-93 

5-47 

7-0.8 

__ 

— 

— 

600 

1-16 

2-49 

3-92 

5-44 

7-06 

8-80 

___ 

- 

700 

1-14 

2-45 

3-86 

5-36 

6-95 

8-67 

10-45 

— 

BOO, 

1-09 

2-32 

3-65 

5-07 

6-56 

8-19 

9*89 

11-65 




The approximate alteration in rae<re, due to using' a full Fores'ght, equivalent to 
15 m. of are, w itli the Martini-Henry rifle is ns follows 


100 yd 

s. range increased to 225 yds. 

600yds.range increa 

sod to 680 yds. 

200 

.,315 „ 

700 „ „ 

„ 775 „ 

300 ,, 

„ „ „ 400 „ 

800 „ „ 

„ 870 „ 

400 „ 

■„ ... ,, 490 „ 

900 „ „ 

„ 965 „ 

50!) „ 

„ „ „ 585 „ 

1000 „ „ 

,,1060 ,, 



From Table II. we see that in firing the Martini-Henry rifle 
with a full foresight, it makes a difference of about half the 
height of a man at 250 yards, and the whole height of a man 
at 450 yards, showing the necessity of graduating the 
backsight for a full foresight, such as the men would use in 
the field. The use of a fine foresight is quite impracticable for war 
purposes.* 

The Americans, who of all nations have perhaps paid most 
attention to the science of accurate individual shooting, say 
in their musketry regulations, “great care must be taken 
. . . that the amount of front sight taken is the same as that 

usually seen by the soldier but as slight changes in this 

latter particular produce considerable effect on the target, 
consequently, “ at the short and mid-ranges, f a halfsight 
‘‘'should generally be taken; at the longer ranges, 
“ especially if the light is bad, it may be better to take 

“full sight.” There is no mention here even of a fine 

sight for accurate target shooting, but as in the field, 
simplicity should be aimed at in all cases, it would be 
better to always use a full foresight and to train men to 
its use in peace time. 

The difference in using a fine full foresight is like the 
difference in reading small and large print, this difference is 
more appreciably felt in movement or in the dusk. Similarly 
a full foresight is best appreciated under war circumstances. 
Further, even in peace time, the increased accuracy to he 
gained by using a fine sight can only be obtained by crack 
shots. Ordinary men will make as good shooting with a full 

* If the "backsight is graduated for a full foresight, a printed table 
might be issued for matc\ shooting, giving the approximate elevations 
or different ranges for use -with a full foresight. 


t For division of 


e p. 266, 
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sight as with a fine one, and with far greater ease to them- 
selves. 

The backsight of all rifles is graduated on the supposition 
that it is kept upright, and for accurate individual firing' it 
must be kept so. It is very hard for the firer to know that 
this is the case, especially at the longer ranges when the leaf- 
sight has to be used, and when it is most important for it to 
be upright, for even at target practice, under the most favour- 
able circumstances, only a slight inclination of the backsight, 
to the right or left, will cause a 6 ft. by 8 ft. target to be 
altogether missed at 800 yards. The effect of such an incli- 
nation is to decrease the range and make the bullet go to the 
same side as the sights are inclined (see Lecture II.. Musketry 
Eegulations). It is especially hard to keep the sights upright 
when a wind gauge (see page 40) is being used. 

Suppose the range to be exactly known, then for accurate 
shooting the sights must be accurately adjusted to the elevation 
for the range to within T foth of an inch, because at 1,000 yards 
such an error causes the bullet to strike 14 inches* 4 higher 
or lower on the target than it otherwise would, and, without a 
vernier scale it is impossible to know if the sights are adjusted 
to this fineness. An error of adjustment effected by the 
finger, and probably very roughly too under the excitement 
of an enemy’s fire, will probably he as much as -foth of an 
inch. Now, such a small difference as fo-th of an inch in 
adjusting the backsight is found to make a difference in 
height of 2| feet at 500 yards on a vertical target, and 6 feet 
at 1,000 yards, which shows the enormous effects of small 
errors at the longer ranges, and which are likely to be 
increased when we take into consideration the varying amount 
of foresight taken by different men. Anyone, who has shot 
in a match, firing at tai-gets over known ranges, knows the 
importance of a vernier reading to at least afo-th of an foeli 
for adjusting the backsight with. 

The trigger ought to be pressed back in the plane of fire by 
putting the thumb on the top of the small of the butt, and 
pressing the trigger towards it with the fore or middle finger, 
in order not to disarrange the axis of the barrel at the instant 
of fixing. However, even at target practice, few men do this, 


* At 500 yards, an error of elevation of yitath. of an inch with the 
Martini-Henry makes a difference of about (finches on a vertical target ; 
at 600 yards, 7 inches ; at 700 yards, 8-| inches ; at 800 yards, 10 inches ; 
at 900 yards, 12 inches ; and 1,000 yards, 14 inches. 
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while in action they would never press the trigger,. as described 
above, in firing, but they almost always pull it with the fore- 
finger, causing the muzzle to move slightly to the right, and 
throwing the bullet in that direction. The tendency for 
this displacement to the right is further unavoidably increased 
by the rifle being held to the right shoulder, and by its being 
supported by the left arm, which inclines to the right. For 
these reasons the French give a left-handed twist to the 
grooving' of their rifles so that the consequent drift * to the 
left may tend to counterbalance any error from the causes 
given above, which tend to throw the bullet to the right. 

The soldier also very often flinches when he fires, by moving 
the shoulder to avoid the recoil, especially after a number of 
rounds have been fired. This is best prevented by so 
regulating the weight of the rifle, the bullet and the charge as to 
have a small recoil. The recoil of the Martini-Henry rifle 
is the heaviest of all the European military rifles, and it 
is undeniably too great. Few men can fire 70 rounds con- 
secutively with our rifle fairly from the shoulder, f This tends 
id cause a deplorable waste of ammunition on the battle field 
bv inducing men to fire without bringing the rifle to the 
shoulder, and therefore without aiming. The recoil also often 
painfully injures the finger by the trigger guard striking 
it, which further makes the soldier unsteady in his aim. 

The fatigue of a soldier after marching, his unsteadiness 
after rapid movement or under any excitement, the coldness 
of the weather, the heat of the barrel, etc., all seriously 
affect his shooting. A full sight can be easier used by him in 
such cases than a fine sight. 

All the above points, in addition to the firer’s personal 
defects of eyesight, his unsteadiness under fire, his excited 


* The resistance of the air, combined with, the rotation of the hullet, 
causes the axis of the hullet to approach the trajectory, and its point to 
■remain in advance throughout its flight, while it also produces a lateral 
motion of the entire projectile. This lateral deviation of the hullet 
recei ves the name of drift \ its direction is determined by that of the 
rifling. 

f The. Author heard of a case of a recruit who fired with A Martini - 
Henry rifle, 60 rounds of hall ammunition in succession and had to go 
info hospital for some time afterwards. In a second action at Charasiab 
in Afghanistan, he also heard of an old soldier in a crack regiment, who 
was _a very good shot, hSlng given a hox of ammunition to make 
the best use of ; this man’s shoulder after the action was described as 
a "jelly.” , 



state of mind from the sound of the enemy’s bullets, the 
firing-, the cries of the wounded, and the sight of the dead, 
the difficulty he has in ai m ing with a high backsight or in a 
wind, his fear of the recoil after haying- fired several rounds 
from his shoulder beginning to get sore — a very important 
fact, — and the difficulty of holding a rifle or of aiming 
steadily in cold weather, all tend to militate against the 
accuracy of his individual shooting. The mere running- 
forward in an attack makes a man’s hands and arms unsteady 
for accurate shooting from his breathless state and heaving of 
the chest. Fatigue from long marching also seriously impairs 
the accuracy of a man’s fire. 

Hitherto we have supposed that the soldier has been firing 
at a fixed object. But if the object fired at has any movement 
sideways, or to or from the firer, the conditions of the 
shooting are far harder, and the chance of accuracy of the fire 
decreased. 

In filing at a moving object, whether it he a man walking 
or a horse at a gallop, it is obvious that the object will pass 
over a certain distance between the moment the rifle is 
discharged and the time the bullet reaches it; if the object he 
moving across the front, the aim must be carried well in 
advance of it, but how much must depend, firstly, on the 
speed at which it is going, and secondly on the distance of the 
object, and the consequent time the bullet will have to travel. 
No fixed rules can he laid down in this matter, practice and 
judgment being the only guides. 

When firing on a moving object, in order to get the correct 
elevation, which would not be ensured if aim were not taken on 
the object, the sights must be aligned on it in the usual way, 
and then, without pausing or dwelling on the aim, move the 
rifle sideways in the direction and to the extent required. If 
the object is advancing or retiring, the slide on the backsight 
must be regulated for the distance it is calculated the object 
will arrive at by the time the bullet reaches it. 

A table is given on page 97 of the “Musketry Regulations 
of 1887,” showing the allowance to be made with the 
Martini-Henry rifle when firing at an object moving across 
the fi-ont^ at different rates, between the ranges of 100 
and 500 yards. But the table is of little practical value, as 
men cannot remember it, and, further, they cannot estimate 
the distances given in the table, even if^they did recollect them. 

It may seem anomalous to introduce rules for firing here, 
but the object of doing so, and which will be also done in 
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other places, is to show the amligitomness and therefore the 
uncertainty of the methods that have to be employed, both in 
the field and on the practice range, to counteract the causes 
•which deflect the fire of individuals from its proper direction 
and elevation. 


3. Effect os the Shooting of Imperfections in tiie 
Rifle. 


So many things are required for accurate individual shooting 
that the same accuracy of firing cannot be expected from 
several men armed with a rifle made to a certain pattern. 
Every rifle has its own peculiarities and characteristics which 
its owner must find out and allow for. There is not a single 
rifle hut has some defects in it, such as the graduations 
on the backsight (made to pattern) not being exactly suited to 
the rifle, both the sights not being exactly over the axis of the 
barrel, etc. 

Rifles are not and cannot be identical; however carefully 
they may have been made, there always exists some slight 
differences in the dimensions of the bore, the rifling, the 
chamber, in the aiming apparatus, in the attachment of the 
fittings, the adjustment of the breech-closing apparatus, or 
in the more or less homogeneity or elasticity of the metal, etc. 
These differences, small as they are, affect the muzzle velocity, 
and, therefore, the range and flatness of the trajectory, and 
arc sufficient, when acting together, to cause apparently 
similar rifles to fire with very different accuracies. If 
the soldier knows his weapon, he will know whether it 
habitually carries to the right or left, or above or below the 
point aimed at, and lie can try to correct these particular 
deflations by using his judgment and experience in aiming. 
But it is necessary that the corrections to be made should 
not be large, because a soldier ought to have confidence in 
his weapon, and to he conscious of its accuracy. Thus before 
rifles are Issued they ought to be carefully tested, and 
corrected, if necessary. 

The great thing aimed at is uniformity of manujaeture, so 
as to dwaya obtain certain, nearly constant and uniform results 
at each mage, in order that we may know what we have to 
deal with. If we get^ery different results for each rifle we 
can never rely on the weapon for a certain effect, and we lose 
that greatest of all moral advantages— the confidence of the 
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soldier in liis weapon. However, for facility and cheapness 
of manufacture, certain limits of errors are allowed both, 
in the rifle and its ammunition, which compel us to admit of 
certain limits of error in our shooting 1 . 

The jump or “ throw-up ” of a rifle is independent of the 
soldier, hut it can be made fairly constant by taking care that 
the rifle is held to the shoulder in such a way as to give a 
constant resistance. It, however, is not constant , but varies 
with the angle of elevation, with the recoil (or muzzle 
velocity), with the way in which the rifle is held, with the 
position of the left hand, and with the attitude of the firer — 
whether standing, kneeling, sitting, or lying down. Con- 
sequently the graduations engraved on the backsight can only be 
approximate guides to the requisite elevation .* f 

It is found that rifles experience, whilst being fired, 
independently of the jump, some deviations in both vertical 
and horizontal directions in such a way as to cause the 
muzzle to describe a kind of elliptical spiral, of which the 
greater axis is vertical. Thus, according to the position of 
the muzzle on the spiral when the proj ectile leaves the barrel, 
the bullet will he deviated in a lateral and longitudinal 
direction more and more as the range increases. This move- 
ment may or may not correct the effect of drift, but its amount 
is decreased as the weight of the barrel is increased, and by 
the rifle being held firmly against some steady rest. It is 
due to a want of symmetry in the distribution of the metal of 
the rifle, and hence is felt less in the Martini-Henry rifle 
(all- the parts of which are nearly symmetrical on either side 
of the axis of the barrel) than in bolt-action rifles, which 
have a bolt arrangement with a projecting handle on one side 
by which the breech is opened and closed. The wrench 
caused in the barrel by the projectile being first forced 
along the grooves must also be a constant deviatory cause 
of error. 

The graduations on the backsight are found practically by 
means of a great number of experiments, the rifle being fired 
from a rest. 

The sights being badly manufactured, graduated, fixed on, 


* It must never tie forgotten that the graduations on the backsight are 
only approximative guides. The truth of thiB Trill he more apparent as we 
go on, and see the number of things which affeot the fire of a rifle. Tew 
people, however, realize this important fact. 


not. being vertically over the axis of the barrel, or being too 
brilliant, so as to dazzle the eye, are very common sources 
of error. 

As regards these defects in sighting it may sometimes occur 
that the rifle is not accurately sighted as to elevation, and 
consequently may carry a little high or low. As the 
marks on the leaf, denoting the height to which the slide 
should be raised for different distances, are not always 
exactly in the right place to suit the rifle (the sights being 
all made to one pattexm), at target practice, attention should 
be paid to each shot ; if most of the shots go low the sight 
should be raised a little, if too high the reverse. Again, the 
sights are not always in the proper line; if the backsight be 
to the right, the rifle will carry to the right ; if the foresight 
be to the right it will cany to the left ; and vice vena. ^ These 
defects are remedied by aiming in the contrary direction. 
Tins is all very well at target practice, but in the field the 
enemy will not let us know the result of our shooting, and 
hence any such errors will tell to their full effect. 

If the foresight has been accidentally bent by any means, 
the effect is to bring the point of it to one side and lower, and 
the result on the fire would be to increase the elevation (and 
therefore range) and to make the bullet deflect in the opposite 
direction to the inclination of the foresight. 

A backsight bent to one side has the same effect as if it 
were inclined in the same direction as the bend; but if it is 
only bent backwards or forwards, the bullet strikes low. 

Hence, both the sights must be carefully protected from 
being bent, blunted or otherwise injured; and the leaf of the 
backsight should not be folded down with the slide up. 

The backsight is graduated for level ground — a rare 
condition, — and a lower elevation is required for a given 
rapge when we are firing up or down hill. Then, again, 
the backsight is also graduated for a given normal cartridge, 
and normal condition of atmosphere, &e., and hence the 
graduations will not be correct if there is any alteration 
in the former weight of the bullet or charge, or in the 
envelope, or in the atmospheric conditions. 

The right-handed rotation imparted to the bullets by the 
grooves in the barrel, causes it to drift to the right for reasons 
which cannot be gone into here ; the amount of this drift 
for the Martini-Henry bullet at different ranges is given in 
Table I, on page 9, and we see that it increases more rapidly 
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than the range* The drift for a given range is sometimes 
corrected by the position of the notch of the backsight; the 
500 yards range was the one chosen for the first pattern of 
the Martini-Henry rifle, and thus, from this cause alone, for 
ranges under this distance, the bullet tended to go rather to 
the left of the point aimed at, and at greater ranges to the 
right. But this correction of the drift for a particular range, 
causes a displacement of the backsight, making it no longer 
vertically over the axis of the barrel, and makes the sighting, 
from that cause alone, vary for all other ranges. 

In the last pattern of the Martini-Henry rifle, this correction 
of the drift for a given range has given place to another 
method. The backsight bed is now soldered on to the barrel 
in such a position that when the leaf is raised, it is inclined 
to the left 1° 6' with the vertical line through the axis of the 
bore. This inclination is intended to correct the permanent 
deflection due to the rifling, but it does not do so altogether. 
It gives only a more approximate correction than the method 
given above, but does not altogether eliminate the effects of 
drift, and hence, many of the observations already made still 
apply, but with less force. f 


* These amounts appear to be incorrect, when compared with the 
drift of the rifles of other nations. Thus taking the American and 
French rifles, we have — 

For the American rifle : 


Ranges, in yards 

100 

200 300 

400 

500 

600 

! 

700 j 800 900 1,000 

Drift, in feet 

0.095 

O.liojo. 233)0. 417 

1 ! 

0.796 

1.311 

2.203 3.110 4.085 5.166 


For the French Rifle : 


Range, in metres . . 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 1,600 1,700)1,800 

L 

Drift, in feet 

6 b 

H j 

13 

I - ~ 

j 

22- 

291- 39 48| 

60 


1 metre being equal to nearly 1-,’Vr yards. 

The drift of the English rifle is not likely to be so very much larger 
than those of either of the above rifles, as stated. 


t The only means of accurately correcting the drift with the backsight, 
is for the notch of the backsight 'to move sidewllys by means of the slide, 
carrying the notch, working in a suitable groove cut in the leaf of the 
backsight. Such a method would seem an improvement on the present 
one. It is used in the American and Belgian rifles. 









Tlie temperature of the rifle affects the shooting' con- 
siderably. Metal expands with heat and contracts with cold, 
and the effect of the barrel becoming hot by prolonged 
continuous firing is to expand the metal inside as well as 
outside, and therefore to increase the size of the bore. As 
the bore expands the sectional area of the bullet (which is 
made to fit the barrel by being “ set up ” with the blow given 
it by the sudden conversion of the powder charge into gas), is 
increased, and therefore the retardation which it suffers. 
Hence no two shots can be fired under the same conditions. 

After each shot the powder leaves in the barrel a variable 
quantity (of about six-tenths of the original charge) of solid 
moist residue of a black colour, called the fouling. After a 
short time this residue collects so much, especially in the 
grooves, as to seriously affect the fire ; for this reason the 
grooves should be as shallow as possible. The smaller the 
calibre the greater is the chance of this evil, because the 
quantity of fouling for the same amount of charge remains 
the same while it is spread over a smaller surface. As the 
barrel gets hotter, the fouling- dries and cakes, and thus the 
bullet, in forcing its way out through the barrel, meets with 
greater resistance, giving a smaller muzzle velocity and, 
therefore, a greater curvature of the trajectory for a given 
range, and consequently an increase of elevation will be 
required. On a hot day this increase is generally necessary, 
even so soon as after the second or third shot. 

.If. the bore be allowed to become rusty* the resistance to 
the passage of the bullet will be increased, its proper expan- 
sion will be prevented, its rotation impaired, and it will leave 
the barrel with a reduced muzzle velocity. 

The amount of pressure required to release the trigger in 
firing is called the “pull off,” and should be between 6 
afij| 8 lbs. The greater it is the more it will cause the hand 
of the firer to tremble. A 6 lbs. pull off is considered the 
smallest amount compatible with the rough usage which a 
military rifle has to undergo. 

If the bore is not symmetrical with the exterior, the want 
of uniformity in the distribution of the metal of the barrel 
will he a source of error by causing an irregularity in the 
heating and expansion of the metal, and in the wafe of metal 
caused by the passage of the bullet. Permanent projections 
"ft t he barrel have th e same effect. Again, if the bands, 

* Rust is caused by the joint effects of moisture and air ; and lienee 
keeping the bore perfectly dry is the surest way of preventing it. '• 
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which fasten the barrel to the stock, are too tight they also pre- 
vent expansion and check the wave of the metal caused by 
the bullet forcing its way out, and thus check the bullet in its 
passage through the barrel. 

Irregularity of fire is also caused by any dents or bends 
that the barrel has received'*; by the calibre having been 
enlarged by bad cleaning, especially towards the muzzle; 
by the rifling having been scratched, leaded or rusted ; by 
the muzzle having been damaged ; by the barrel being- 
choked (or even partially so) by dirt, sand, &c. The barrels 
of rifles are often seriously damaged, especially at the muzzle, 
and also the foresights, by their being placed forcibly in a rack, 
or from having- been carelessly piled, so that they fall down. 

4. Effect on the Shooting of Imfeiifection in the 
Ammunition. 

Although uniformity of manufacture is aimed at in the 
making up of the ammunition in order to obtain definite and 
nearly constant and uniform results so as to know what we 
have to deal with, and to give confidence to the soldier in his 
weapon, yet the cartridges cannot, any more than our rifles, 
be always made absolutely exactly alike ; while further, iu 
order to obtain facility and cheapness in manufacture, certain 
limits of error are recognised and allowed both in the weights 
of the bullet and of the powder charge, which, though small, 
are yet sufficient to make considerable differences in the 
shooting, because the muzzle velocities of different bullets 
cannot be the same. The mean muzzle velocity aimed at with 
the Martini-Henry rifle and ammunition is 1,315 feet a 
second, and any difference from this will * cause a corres- 
ponding change in range and in the position of the point at 
which the bullet strikes the target. The following table, 
showing the mean differences in elevation of point hit, and # in 
range, for each 10 f.s, of change in muzzle velocity, has been 
worked out for the American rifle and ammunition. 


TABLE XIX. 


Range, in yards 100 200 300 400 

500 

600 700 SQ0 900 1,000] 

Change on tar- 



get, in inches 0-2 0-6 1-5 2-4 

4-2 

6-2 8*8 11*7 15*1 19-9 

Change in 



range, in yarrjs 1*7 2*2 2-8 3-1 j 

4-2 

5-5 5-8 6-2 6 - 5 


* • Therefore men ought not to be allowed to carry weights with their 
rifles. 



The average weight of the Martini-Henry bullet is 480 
grains, and may be 2 grains more or less, but the difference 
in range, however, due to a difference of 2 grains in the weight 
of the bullet, is comparatively small. The charge being the 
same, the heavier the bullet, the less retardation it suffers, 
and the lighter the bullet the greater is its muzzle velocity, 
and consequently within small limits of weight the difference 
in range due to it is small, except at the longer ranges. 

The bullet must be homogeneous. This is very well en- 
sured by moulding the bullets by compression as is now done. 
If the bullet is cast, hollows may occur inside it which throw 
the centre of gravity out to one side of the longer axis of the 
bullet, and which would thus be a cause of considerable error. 

The uniformity of the shape of the bullet is an important 
item. Any damage to the form of the bullet, especially on 
the head, increases the resistance, and therefore affects its 
flight. The lead in the Martini-Henry bullet is hardened with 
about 8 per cent, of tin to lessen any chance of such damage, 
to prevent any inordinate setting up of the bullet by the 
force of the explosion, and also to increase the penetrative 
power of the bullet. 

Changes in the diameter of the bullet cause it to tit more or 
less tightly the bore of the rifle, which influences the velocity, 
and, independently of that, the accuracy of .the fire. 

The average weight of the powder charge of the Martini- 
Henry cartridge is 85 grains, but it may be 2 grains more or 
less. These 2 grains of powder make a great difference in 
the range at the shorter and medium distances, but at long 
distances any slight variations in the powder charge produce 
little if any effect, on account of the variation of the muzzle 
velocity due to this cause being neutralised by the resistance of 
the air. The size of the grains of the powder used in the Martini- 
Hgrny ammunition varies from “12 to 20 mesh,” and the 
density of the powder used between T72 and T75, both of 
which may cause a variation in the muzzle velocity from 
1,240 to 1,340 Is. No two cartridges give the same muzzle 
velocity, and sometimes, in one packet of ten cartridges alone, 
there is a difference of 50 f.s. between the highest and lowest 
muzzle velocities. 

The size of the grains and the density of the powder are 
very important factors. The smaller the grain and the less 
the density, the quicker the powder burns, and the more 
sudden is its initial effect. Every rifle requires its special 
charge and kind of powder to get the best effect, and a 


quicker acting powder will often given smaller finalresult— b<?., 
a lower muzzle velocity — -than a slower burning one. A 
rifle, wliiclx resists the passage of a bullet, requires a denser 
and slower burning and acting powder than a smooth bore. 

Powder in manufacture generally varies in strength, 
proportion of ingredients, size of grains, density, &c., and so 
the different batches of powder are usually mixed or blended 
together before being issued, to procure a powder of the 
average strength and density required. Powder made in one 
year usually has a different muzzle velocity than that made in 
another, while it deteriorates from age or from being kept in 
a damp place. In some experiments on infantry fire made 
in 1879, it was found that the muzzle velocity of the 
Martini -Henry ride ammunition (made some years before) 
varied from 1,240 to 1,300 f.s,, and as the backsight was 
graduated for a higher muzzle velocity (1,320 f.s.) its gradua- 
tions proved too low and affected the musketry experiments 
throughout. Hence, we see that the graduations on the hack- 
sight can only he approximate guides. 

Powder is a mechanical mixture of sulphur, saltpetre, and 
charcoal, and however carefully these ingredients may have 
been weighed and mixed, the proportions may vary somewhat, 
in different parts of the same batch. Thus our Government 
powder is said to contain 75 p.c. of saltpetre, 10 of sulphur, 
and 1 5 of charcoal ; but in samples taken from the top and 
bottom of a barrel by Sir F. A. Abel, one sample proved on 
analysis to have almost exactly 75 p.c. of saltpetre, and 
another only 74-|- p.c. ; one contained 10 and the other 10£ p.c, 
of sulphur ; and one had f- p.c. more charcoal than the other. 
It is not to he expected, therefore, that such powder will 
give absolutely equal results, other conditions being the same. 

The variable amount of damp found in powder, and which 
increases with the time elapsed since it has been made, affects 
its character very much. The damper it is the worse i9 the 
fouling- and the shooting, and the lower is the muzzle velocity, 
because much of the heat of exjdosion is absorbed in con- 
verting the water into steam, instead of expanding the 
powder gas. Powder readily absorbs moisture from the air 
if left exposed to its influence, or becomes quickly dried by 
exposure in a warm, dry, atmosphere. The exposure of 
powder for 3 days in an open vessel, in a room heated by a 
stove day and night, will increase the muzzle velocity about 
50 f.s. and exposure for the same period, in air saturated with 
moisture by rain (but the powder sheltered from the rain), will 
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decrease the muzzle velocity to nearly the same extent. Such 
extreme conditions will, of course, not occur with cartridges 
carefully manufactured or reloaded (if solid cases are used), 
but moderate changes in the muzzle velocity from moisture 
cannot be prevented. 

The object of the lubricating beeswax wad in the Martini- 
Henry cartridge is to prevent any escape of gas round the 
bullet and to reduce the effect of fouling by cleaning out the 
barrel somewhat during its passage along the barrel.* 

The nature of the lubricant used is of importance. If it 
melts or is of an oily nature it gets into the powder and 
weakens its action. Beeswax has been found to. be better 
able to stand all climates than any other materia,! of like nature. 

The cartridge cases are made up and Med with the powder, 
and wads, and then the bullet is pressed in to fit a certain gauge. 
If the density of the powder is lighter than the normal it takes 
up more room than it should, and when the bullet is pushed 
home it is compressed and some of it is crushed to dust ; a 
light density powder crumbles also to a certain extent with 
keeping. This powder dust increases the rate of ignition, and 
therefore the initial pressure of the gas. If the density of 
the powder is greater than the normal there is an air space 
left in the cartridge the effect of which is to reduce the gas 
pressure and therefore the muzzle velocity. The effect of a 
dented cartridge is the same, and hence it is just as important 
to preserve the form of the cartridge as the form of the 
bullet. For this reason, solid drawn cartridges are better 
than the rolled ones now used by us, as they fit the chamber 
better, have less air spaces naturally, and are not so easily 
dented. These solid drawn cartridges have been found to 
give as much as 70 f.s. greater muzzle velocity than the 
present rolled ones.f (See note on page 44). 

Changes in the exterior diameter of the cartridge case 
affect the closeness with which it is supported by the sides of 


* The beeswax wad. does not prevent fouling by lubricating the 
barrel, because the wads picked up after the firing weigh the same as before 
being fired. . The present hollow in the wad has been foimd to be a 
mistake, as in hot weather it allows the wad to contract from heat, and 
so cause an air-space in the cartridge which reduces the mu^le velocity. 
A thick compressed wad of papier mache soaked in melted beeswax has 
,'ilso been found to give better results than the pure wax wad. The new 
wad for the Enfield-Martini rifle is ^—inch thick, consisting of inch of 
hard cardboard next the powder, and § inch of beeswax next the bullet, 
f The advantages of the solid-drawn cartridge has at length been 


tlio chamber, and, therefore, alter the amount of force lost in 
expanding it ; this results in diminishing, to a greater or less 
extent, the velocity of the bullet. Upon the interior diameter 
and upon the length of the cartridge case depend the amount 
of compression -which the powder receives ; this and the degree 
of crimp to the case around the bullet, also affect the initial 
velocity. 

The Government powder in the Martini-Henry cartridges 
(principally from the varying size of the grains, the density, 
and the quantities of dust powder in the charges) gives a 
muzzle velocity varying between 1,240 and 1,840 f.s., and 
hence uniformity of fire cannot ever he expected, nor can the 
graduations of the backsight he even looked on as more than 
mere approximate guides. 

The advantage of a high muzzle velocity is that for a given 
b ullet it requires a less elevation for a given range, from 
giving a flatter trajectory and therefore greater dangerous 
zones, so that a high muzzle velocity is one cause of efficiency 
of fire which should he aimed at, especially at short ranges, 
though other causes, such as the weight and shape of the 
bullet also influence the question. 

Another advantage of a high muzzle velocity is that it 
gives a greater striking velocity. The striking energy of a 
bullet depends on its weight and on the square of the velocity 
with which it strikes. As the weight of the bullet practically 
remains constant, its striking energy, which governs its power 
of penetration, depends on the striking velocity squared. 

The deviatory causes iu shooting, extraneous to the rifle 
and ammunition, have greater, effect and cause greater errors 
as the muzzle velocity decreases. 

The amount of fouling left in the barrel after each shot 
depends on the materials of the cartridge and on the perfection 
of the manufacture of the powder. Inferior powder (he., powder 
of low density, with much damp in it, etc.), causes an amount 
of fouling which very soon reduces the accuracy of the fire. 


recognised in England, though, it has long been used abroad. It is to bo 
the cartridge for our future armament. Being air-tight, it preserves the 
powder charge better from moisture ; it does not require such heavy 
ammunition boxes as the present ones, as it is harder to damage ; it can 
be refilled many times by hand machines ; and it is the only kind of 
cartridge that can he used with machine guns. When the solid drawn 
cartridge is introduced, it is to he used with infantry rifles, cavalry car- 
bines, and machine guns, — the carbine being altered to suit it, — so as to 
have only one kind of ammunition in the field, — a most important point. 

c 2 
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5. Effect on the Shooting of Changes in Atmospheric 
Conditions.* 

The backsight of the Martini-Henry rifle is theoretically 
supposed to be graduated for the particular temperature of 
62° Fahr., a barometric pressure of 30 inches, for such a 
state of air in. which one cubic foot of air weighs 534*22 
grains, and when the force of gravity is equal to 32*1908. 

If the temperature of the air increases or decreases, the 
density of the air is respectively diminished or increased, and 
hence the graduations on the backsight will be respectively 
too high or too low, that is, while using the same elevation, 
the range will be increased or decreased respectively, the 
other conditions remaining the same. 

If the barometer rises or falls, the other conditions remain- 
ing constant, it means that the air is more or less dense 
respectively, and the graduation will be too low or too high, 
the range will decrease or increase with the same elevation. 

The state of the atmosphere is a very important point as 
regards the elevation to he used, fine days often requiring as 
much as -^xth of an inch higher elevation than damp days for 
exactly the same range. The reason of this is that on wet 
days, the barometer is low and the humidity of the air (i.e. 
the water vapour in the air) by its elastic force, further 
diminishes the density and resistance of the air, and so 
increases the range for the same elevation. The state of the 
atmosphere also affects the powder charge, causing the same 
elevation "to give different ranges in summer and winter. 
Taking thevaverage of one year only, it was found at the 
Boyal Laboratory that the mean muzzle velocity of the 
Martini-Henry rifle from April to September was 1,323 f.s., 
while from October to March it was only 1,300 f.s., this 
difference was principally due to the different states of dryness 
of the powder. For this reason solid drawn cartridges are 
better than the rolled ones, as they keep out the damp better. 

Bain and snow increase the density of the air and produce 
an opposite result to humidity. 

The higher we are above the mean sea level the less dense 
is the air. and the less powerful is gravity, f and the elevation 

* See also Appendix I. 

t For points above tbe earth’s surface, the force of gravity varies 
approxunatelv inversely as the square of the distance from the centre of 
the earth. The force of gravity also alters with the latitude, being 
greatest at the poles ana least at the equator. 
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lias to be largely reduced for a given range. Tbis is well- 
known in tbe hills of India. The rate of ignition of the 
powder too is affected by the less pressure of ah’, the higher 
we go the slower is the burning, which requires an increase 
of the elevation for a given range. 

On a hot dry day the fooling dries rapidly in the bore and 
increases tbe resistance, reducing the muzzle velocity and 
range, and hence necessitating a higher elevation than on a 
damp day when the fouling is moist, which, then acting as a 
lubricant, reduces the resistance to the bullet in its passage 
through the barrel. 

As the temperature of the air increases, the general effect 
is, as a rule, to increase the absolute amount of moisture in 
the air, and therefore, for the reasons given above, to increase 
the velocity. 

Increase of temperature also increases the muzzle velocity, 
in that less off the work of the powder gas is absorbed in 
heating the barrel, and a greater amount is available for its 
effect upon the bullet. This will produce, in cold weather a 
considerable variation between the earlier and later rounds 
fired, which in warmer weather is not so noticeable. 

For all these reasons, we see that the graduations on the 
backsight can only be approximate guides. 

A glare in the eyes from the reflection of the sun off the 
ground, waviness caused by heated vapour rising from the 
ground, smoke, fogs, mists, etc., all interfere with the shooting. 
Intense cold too prevents the rifle being properly used. Dust 
and powder smoke being driven into the eyes, or a strong 
wind blowing into tbe flier’s face, which might happen on 
service, is another cause of error in shooting. The motion 
caused to the air immediately surrounding a barrel heated 
by much firing, often makes the object aimed at appear 
indefinite, and so affects the shooting. 

The effect of clouds or bright sunshine is often considerable. 
On bright hot days there is greater probability of local 
currents, produced by the differently heated ground, which 
may cause unaccountable deflections. On these days also 
there is a possibility of portions of the range being in shade ; 
that particular ground will therefore be cooler, and conse- 
quently tbe adjacent air, being of greater density, will offer 
increased resistance to the bullet. Under these conditions 
there is greater probability of inaccurate shooting, 

When the day is overcast, the light being of a dull grey, 
and evenly diffused, it is more likely that the air over the 


whole range will he of a uniform temperature and free from 
local eddies. Such weather is the most favourable for accu- 
rate practice. 

When the light is alternately bright and then shaded by 
clouds, the difficulties confronting the firer are much increased. 
These changes of light, besides affecting the conditions which 
cause a deflection of the bullet, also bave a considerable 
influence upon the manner of aiming. . 

Changes in the brightness of the light seem to affect the 
aiming of different men in various ways ; suggestions which 
might prove of value in many cases might therefore prove 
erroneous in others. It is, however, generally found that 
when the sun is shining from the left it lightens up the 
left side of the foresight and the right side of the notch of 
the backsight ; the result is that in taking aim, one is apt to 
be guided by those brilliant spots instead of the real centres 
of the sights, and the axis will be directed to tbe right ; while 
on the other hand, when the sun is on the right, we shall be 
liable in aiming to direct the axis to the left. Blackening the 
sight is the only means of preventing the possibility of any 
error arising from this cause. 

When the sun shines both on the sights and on the object, 
the fine point of the foresight is very distinctly seen, and con- 
sequently a little more elevation is required than on a dull 
day, when owing to the foresight being less clearly defined, 
more of it is unconsciously taken up into the alignments. This 
error is less liable to occur when a full foresight is used than 
for a fine foresight. 

Up to this point we have not referred to wind. But 
there is hardly a day without a certain amount of wind, and 
so wo must consider its effects. According to the direction 
of the wind as regards the direction in which the soldier is 
firing, it is called a side, a back, or a head wind. 

Wind, which is air in motion, will, by its pressure, affect the 
progress of the hullet, driving it to the left of the line of fire 
if blowing from the right and vice versa. The effect of a 
constant side wind, giving a constant side pressure, is to make 
the bullet move sideways in its course in a more rapid ratio than 
the range (see Table I.), and therefore in a horizontal 
curve (of much the same nature as the vertical cufve of the 
trajectory, though much less bent) and not in a straight line, for 
exactly the same reason as the vertical trajectory is a curve — 
the constant pressure of the wind replacing the constant force 
of gravity. 


39 


If the wind is blowing from the front, it will add to the 
resistance, and consequently decrease the range of the bullet ; 
and if from the rear, by diminishing the resistance, it wilt 
enable the bullet to fly further. As no fixed rules can be laid 
down to guide the soldier as to the amount of allowance he 
should make for the wind, he must gain experience by his 
practice, noticing how much it is necessary under different 
conditions to direct his line of fire to that side from which the 
wind is blowing when dealing with a side wind, only giving 
his rifle a little more or less elevation when dealing with a 
wind from the front or rear; always taking into consideration 
three things, the strength and direction of the wind, and the distance 
of the object at which he is firing, since on the latter will depend 
the length of time the wind will have to act. 

He should notice, if possible, where the greater number of 
his shots strike, and make more or less allowance, as he finds 
it necessary ; and he shoidd bear in mind that the effect of a 
wind from the front or rear is much less than that of a side 
wind, which acts on a larger surface of the bullet ; and also 
that the effect of a wind from the front is greater than that of 
a wind from the rear. Further, if a considerable dip exists 
between the firing point and the objective, the force of the 
wind over the dip will be greater than if the dip did not exist. 

A strong wind also increases the density of the air, and 
therefore its resistance, and hence when a strong wind is 
blowing, and a great deal of wind-gange is necessary, a little 
extra elevation is generally required. 

No satisfactory deviations due to wind have been made out 
for the English rifle and ammunition, but the French regula- 
tions say that for the same range the deviations are 
proportional to the strength (or velocity) of the wind, and 
thus they only give the deviations (laterally and in range) 
for a wind moving with a velocity of a metre (3*28 feet) o 
second, i.e., for a light air. The deviations for any other 
velocity are found by multiplying the given deviations by the 
velocity of the wind in metres per second, the velocity being 
measured, not in the direction of the wind, hut at right 
angles and parallel to the direction of the fire. The following 
table gives the lateral deviations of the French bullet under 
a sidewind moving with a velocity of 1 metre per second ; 
with a head or rear wind of the same velocity, the deviations 
in range are said to be 3 times the lateral ones with a side 
wind. * 
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TABLE I-VL 


' 1 Lateral 

Range. j deviation. 

Range. 

Lateral 

deviation. 

Range. 

Lateral 

deviation. 

Range. 

Lateral 

deviation. 

metres | 

metres 

metres 

metres 

metres 

metres 

metres 

metres 

100 j. 

O' 02 

600 

0'72 

1100 

2-42 

1600 

5-12 

200 | 

0-08 

700 

0'98 

1200 

2-88 

1700 

6 1 '78 

■ -300 j 

0-18 . 

SD0 

1-28 

1300 

3'38 

1800 

6'48 

400 

0-32 

900 

1 *G2 

1400 

3-92 



500 J 

0-50 

1000 

1 ! 

2-00 

1500 

4-50 




For any other direction of the wind than at right angles or 
parallel to the line of fire, the figures in the tables must be 
multiplied by the sine of the angle of incidence of the wind ; 
the alteration in range will be found by multiplying them by 
;} times the cosine of the angle of incidence. These figures 
and calculations show that the allowance for wind in the field 
can only be guess work. 

There is one method of making allowance for a side wind at 
all ranges, namely, by directing the line of sight to the right 
or left of the object as the case may be. In this method in 
order to get the correct elevation, which would not be ensured 
if aim Were not first taken on the object, the soldier must first 
align the sights on it in the ordinary way, and then without 
pausing or dwelling on the aim, move the rifle sideways in 
the direction and to the extent required. 

There is a second method of allowing for the wind by means 
of a mud-gauge, which is a horizontal scale marked on the slide 
of the backsight, ■which enables the firer to direct his aim 
straight on the object, and at the same time to deflect his 
line of fire to the right or left, as existing conditions of wind 
may require. From the construction of the backsight used 
on the Martini-Henry rifle, for ranges of 400 yards and under, 
allowance for wind can only he made by aiming to the right 
or left, while for greater ranges, this method or the wind-gauge 
can he used. If the line of sight he taken over c the right 
graduations of the wind-gauge the line of fire will be directed 
to the right, and vice versa. 

In using the wind-gauge the firer is very apt to incline the 
backsight. This must he specially guarded against. 

Another great disadvantage of firing in a wind, is that it. 
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causes the rifle to shake during the process of aiming, unless 
it can he rested on some solid object. 

In the above considerations, regarding the allowance for 
wind, we have supposed a constant wind pressure, but as the 
force of the wind is constantly varying, as the wind nearly 
always blows in gusts, the difficulty of making allowance is 
greatly increased. 

6. Effect ox the Shooting of the Attitude of the 

FlIlEll, AND OF THE METHOD OF EXECUTING THE FlRE. 

The accuracy of the fire of a rifle differs with the attitude of 
the fixer, whether he is standing, kneeling, sitting or lying 
down. In the last three cases, he has either the support of 
liis knee, or of the ground respectively for his elbows, but 
from experiments, it has been found that after rapid and 
fatiguing movements, as in an attack, at the shorter ranges, 
better practice o» targets in a rapid fire is made in the standing 
and kneeling positions than when lying down, on account of 
the heaving of the chest against the ground in the last-named 
attitude. 

Slight changes in position, even in the same attitude, 
affect the shooting considerably, especially at the longer 
ranges ; each change affects at least the appearance of the 
sights or the touch upon the trigger, and it may also alter the 
relative tension or relaxation of the muscles. A varying 
position of the left hand under the barrel, and of the butt of 
the rifle against the shoulder also affects the accuracy of an 
individual fire. 

The accuracy of shooting’ is different according* as the 
bayonet is fixed to the muzzle of the rifle or not, or according 
as the rifle is rested against or supported on a steady object 
or not. Fixing the bayonets adds more weight to the rifle, 
lessening the recoil, and from the forward position of the 
extra weight, the jump is also considerably reduced, hut it 
throws out the balance of the rifle, and makes it harder to 
hold steadily to the shoulder especially in a wind. 

The French regulations state that when the sword-bayonet 
is fixed to tlje Gras rifle, tbe bullets are deviated 0.50 metre 
to the left at 200 metres and also 0.30 metre low. At the 
same range the deviation with the German rifle is 0.42 metre 
to the left and 0.27 metre low. The deviation to the left is 
caused by the bayonets being fixed to the left of the barrel ; 
in the new Enfield-Martini rifle the bayonet is to be fixed 
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under tlie barrel, which will tend still more to keep the fire 
low. This shows that the jump is decreased by fixing the 
bayonet. It is useless finding out the deviation caused by the 
bayonet at longer ranges, as it would not be fixed until the 
enemy is quite close. 

Then again, as we shall see in Part II., volley and indepen- 
dent firing give different results not only at the same range 
and for the same number of rounds, but for different 
strengths of the body of men firing. 

7. Effect ox the Shooting of the Duration axi> 
Rapidity of the Pike. 

The duration and rapidity of the fire acts injuriously on the 
accuracy of the fire, independently of the disturbing moral 
effect it has on the firer, by fatiguing him, by causing him 
more and more to fear the recoil, and by not giving him 
sufficient time to aim. In a rapid fire of considerable dura- 
tion, the rifle gets hot, the grooves get leaded and filled 
with caked fouling, the flashes cause a kind of glare, which 
renders aiming more difficult, while the atmosphere gets filled 
with smoke and hurts the eyes. 

Resume. 

From all the above causes of error, we see that there is 
often a considerable difference between the actual elevation 
required for a given range, and that marked on the backsight. 
Elevation, as we have seen, is affected by variations in the 
density of the atmosphere, light, heat, wind, rifle, ammuni- 
tion, and fouling, and the exact amount necessary only can 
be guessed by the soldier who has only those two rough guides 
to direct his choice — judgment and experience — in doing so. 

From all these causes the bullets fired by a single man at a 
given range cannot possibly always fall on the same spot, but 
will fall over a certain space, especially in the direction of the 
fire, hut, as most of these influences are pretty constant for 
the same man, the space over which his builetsfall is not very 
great, though it increases with the range. The spake over which 
the bullets fall decreases with the increase of the skill of the 
firer. The bullets falling thus must increase considerably the 
theoretical dangerous zone of each range in practice when a 
large number of rounds are fired at the same range. 


43 


In the field, the accuracy of the fire cannot he perceived, 
and therefore adjustments or allowances for wind, wrong 
elevation, movement of object fired at, and any deviation in 
the fire, cannot be made with any approach to certainty. 
Besides this, the allowance for the effect of wind and the 
movement of the object aimed at, entirely depends on the 
judgment and experience (two very rough guides) of the 
soldier. Hence arises the almost impossibility of certainly 
obtaining accurate individual firing in the field, especially at 
the longer ranges, and the great difficulty of getting it even 
on the practice ground. 

Every soldier ought to correct his fire according to his 
observations, but it is essential to have all causes of error 
corrected as far as possible by the perfection of the manufac- 
ture of the rifle and ammunition, rather than having to correct 
them in the aiming, because in the field the distances are not 
exactly known, the soldier cannot see the effects of his shots, 
and therefore such corrections are not possible. 

It seems a great pity that the Martini-Henry rifles are 
graduated for a fine foresight, and that therefore we accustom 
our men to aim with such a sight instead of a full one. A fine 
sight may be best for prize shooting with match rifles, but it is 
quite unadapted for war purposes. In the varying lights during 
a day, in the dusk, when a man is fatigued or excited, if the top 
of the foresight is injured (as it easily may be), in rapid firing, 
in a long continued fire, in cold weather, &e., a full sight is far 
better adapted for practical purposes than a fine sight. The 
accuracy obtainable by the Martini-Henry rifle with a fine sight, 
under even ordinary conditions, as compared with the results 
obtained by Continental weapons with full sights, does not at all 
warrant (especially under conditions of war) our retaining it in 
future weapons, when all practical considerations are against it. 



Note.— (See page 34). — The new, solid-drawn cartridge case is said to 
contain a compressed pellet of powder with a central longitudinal opening. 
By this arrangement the powder charge burns from the centre outwards 
and gives off an increasing quantity of gas as the space increases behind 
the bullet, moving forward in the bore. In this way a more constant and 
uniform pressure is maintained on the base of the bullet, giving a higher 
muzzle velocity, while at the same time the recoil is greatly lessened. 
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CHAPTER, IY. 


DETERMINATION OF THE ACCURACY OF A RIFLE. — 
DIMENSIONS OF THE SHOT- GROUPINGS 'OF A 
MARTINI-HENRY RIFLE FOR INDIVIDUAL FIRE. 

Prom what lias been said, we see tliat, liowever great care 
may be taken to render all the conditions of fire identical, wo 
can never obtain the same trajectory for even similar projec- 
tiles fired under apparently the same circumstances, arid that 
the influences acting on the fire of a rifle are so diverse, that if 
the same man fires a series of about 50 bullets at least with 
the same rifle, without committing the least personal error, 
and while constantly aiming at the same point, these projec- 
tiles will cover, when received on a target, a more or less 
great surface or area called the grouping of the shots * If the 
shots are received on a vertical target, the surface covered 
with hits is called the vertical grouping of the shots; and if 
the bullets are allowed to pass on and to fall on a horizontal 
surface, or one sensibly parallel to the line of sight, the 
grouping of hits is called the horizontal beaten surface , or the 
horizontal grouping of the shots. The groupings of the shots are 
usually formed on a vertical target for individual fire, and on a 
horizontal surface for collective firef . The general form of 
the grouping is found to he an ellipse in each ease, but on a 
horizontal surface its longest diameter or major axis, as it is 
called, will be much longer, not only absolutely but also 
proportionately to its smallest diameter or minor axis. 

The hits forming these groupings, are closer together 
towards the centre, where a nucleus is formed, while towards 
the edges they are further apart. 

Taking all the different hits on a vertical target, we sec 
that every bullet which does not strike the point aimed at 


* This shows the uselessness of a soldier at target practice altering his 
sight after each round, because the particular shot does not strike the 
exact point aimed at. „ 

f By collective fire is meant a fire delivered from several rifles and 
directed on a named object. 
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must liave, with respect to this point, an error in height and 
an error in direction. 
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Fig. 1. 

The vertical grouping of a series of shots. 
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Fig. 2. 

The horizontal grouping of a series of shots. 

There results from the above, that we cannot fire along' an 
isolated trajectory, and as there is no reason why the causes 
which, influence the flight of a projectile should not act as much 
in one direction as in the opposite one, when a large number 
of shots are fired, the deviations occur in all directions, and 
we now require to find tho curve which occupies a mean position 
among all the trajectories described by the bullets fired. This 
curve is caEed thh mean trajectory, and is that which each 
projectile would have followed, if the causes which modified its 
movement had not existed. The differences between the real 
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and the mean trajectories are called the errors of the projec- 
tiles, these errors being due to the causes already enumerated. 

If we conceive the range divided into a certain number of 
parts, then the ordinates* of the mean trajectory at the points 
of division, will be the mean of all the ordinates of the tra- 
jectories of the bullets fired, at the same points of division. 

This mean trajectory is the one that all calculations and 
data are usually referred to, and it is the trajectory worked 
out by Bashforth’s Tables. Table I. on pp. 8 and 9 refers only to 
the mean trajectories of the different ranges. 

If we look at the manner in which the hits are grouped on 
a vertical or on a horizontal target, they appear at first to he 
very irregularly distributed, and apparently without law, but 
as the number of hits are increased, -we shall see, on a closer 
study, that round a certain point which marks the mean trajec- 
tory, the shots are nearer one another than in the other parts 
of the target. This point is found to have the following 
properties : — - 

If we suppose a number of lines drawn at equal distances 
apart, and parallel to any line drawn through the central 
point of the group of shots, then the zones which are equi- 
distant from the central line, will each contain the same 
number of hits, showing therefore, that the chances of error 
are the same on either side. Also the number of hits in the 
successive zones of the same width diminish according as the 
zones are more distant from the central line. 

Thus the dispersion of the shots on a target is far from 
being arbitrary, but always follows a certain law, which allows 
us to draw up tables of accuracy, by which we can classify 
different arms in order of merit, supposing that they are fired 
under the same normal external conditions . 

The construction of these tables results from certain defini- 
tions and methods of measuring the errors, which are given in 
“Section 3. Testing rifles and ammunition,” on p, 211 of the 
Musketry Begulations of 1887, and to which we must now 
ask the reader to refer before proceeding further. However, 
in the following pages we shall use the word “error” 
instead of “ deviation,” as conveying more to the mind. 

The point <jvhere any bullet strikes a vertical or horizontal 
target, is called its point of impact and the point where 


* The ordinate of any point in a trajectory is its height above the 
line of sight, measured in a direction at right angles to this latter. 



48 


the mean -trajectory would strike .the same target, (i.e., the 
central point .of the group of hits,) is called the point of mean 
impact. 

The above errors (obtained either by direct measurement 
on the target, or from a diagram of the shooting, plotted to 
scale) permit us to appreciate the value of a fire, as regards 
accuracy alone. From them we can calculate the position of 
the point of mean impact of the mean trajectory on the target, 
and therefore its j>osition with respect to the point aimed at. 

The accuracy, of a rifle at any given range may be defined as the 
probability it gives of striking an object of given dimensions at that 
range. It depends both on the position of the point of mean 
impact with regard to the point aimed at, and of the manner 
in which the shots are grouped around this point of mean 
impact. 

The value of a rifle is greater for a given distance, accord- 
ing as the point of mean impact of the shots fired at this 
distance is nearer to the . point aimed at, and as the shots are 
more concentrated round the point of mean impact. 

This method of judging the accuracy of the fire of a rifle with 
respect to the point of mean impact, requires that diagrams of 
groups of shots should be made for each distance. If the 
target is prepared in small (3 to 6 inch) squares, then we can 
mark on a diagram of the target (drawn to a smaller scale on 
paper) the position of each hit, and the errors can then be 
measured to scale. The absolute errors can be measured 
directly from the scale or hy eye after describing concentric 
circles, whose radii vary by the length of the side of a square. 

The value of the mean absolute error, however, which, with 
a well finished rifle, allows us to judge of the skill of a firer, 
cannot he considered as the exact measure of the accuracy of 
the weapon. It frequently happens that the shots are grouped 
quite away from the point aimed at. If the elevation 
employed is too low, the shots group themselves under the 
point aimed at ; if the line of sight is not in the plane of fire, 
they group to the- right or left as the case may be ; if the wind 
blowsfrom one side all the shots are thrown to the opposite 
direction. 

When these different causes act together, the grouping may 
be carried to a considerable distance from the point aimed at. 
The absolute error of each shot, with regard to this point, 
becomes then very considerable, and the mean absolute error 
reaches a value which might indicate a bad fire. The hits, 
however, can be well grouped, and in this ease the weapon 
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should be considered accurate, and all that would be required 
to cause a really efficacious fire, as regards accuracy, is to 
neutralize the causes which have made the mass of the shots 
strike so far from the point aimed at. 

A knowledge of the position of the point of mean impact, 
thus gives us the following information : — 

1. We know how much and in what direction to allow in 

aiming to correct the fire, so as to strike the point 
aimed at. 

2. We can see whether the fire is affected most in a vertical 

or in a horizontal direction at any given distance. 

3. A comparison of the positions of the points of mean 

impact at different distances, enables us to distinguish if 
the causes of deviation are permanent or temporary ones . 

Let us suppose, for example, that after having regulated the 
sights in the morning, we fire with the same sights again in 
the afternoon to test them, and find that all the shots strike 
higher, then we must conclude that either the density of the air 
has diminished, the weather having changed ; or that the 
powder is not the same, or the charges are greater ; or that a 
wind has been blowing from the rear which did not exist in 
the morning ; or that the light has changed and the firer has 
used moi'e foresight than in the morning. All these cir- 
cumstances can he verified, however, by weighing the charges, 
examining the powder, comparing the meteorological reports, 
&e., relative to the two trials. 

If the means of the horizontal errors have altered, and if 
they vary irregularly according to the distance, we can conclude 
that the causes of deviation have themselves varied, that they 
have acted in an accidental or temporary manner, and that 
they are not inherent in the weapon. For example, a squally 
wind, perpendicular to the plane of fire and changing direction. 

If the means of the horizontal errors vary always in the 
same direction and in a progressive manner with the distance, 
the cause can only be attributed to the weapon or to the firer. 
It is either due to drift or to a constant error in the aiming. 

If the variations of the mean horizontal errors in the same 
direction do not increase with the distances, they can only he 
attributed to an exterior cause, such as a wind blowing 
laterally and in an unequal manner during the duration of the 
fire. : , 

Hence we see why the position of the point of mean impact 
with respect to the point aimed at, gives a very imperfect idea 
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of the accuracy of the rifle, as the position of the point 
of mean impact can remain the same with very different 
groupings round this point. 

The mean absolute error with respect to the point aimed at, 
measures the trueness of the rifle or the correctness of the fire. 
According as the whole grouping, whether it he dispersed, or 
concentrated, is more or less distant from the point aimed at, 
the rifle is said to he untrue, or true, or the fire is said to he 
badly or well corrected. 

The dispersion or concentration of the shots with respect to one 
amiher is the lest measure either of the accuracy of the aim, or of 
the shill of the fir er when the weapon used is known to be true. 



Fig. 3. 


Thus let us consider four groupings, A, B, C, D (Fig. 3) 
obtained by a good firer with four different rifles under the 
same external conditions while aiming at the point P; the 
weapons which give the groups B and D are less accurate 
than those which give the groups A and 0; those which 
give the groups A and B, are truer than those which give the 
groups 0 and I) ; and finally the rifle which gave the group 
1) is neither accurate nor true. 

In this case the accuracy of the different rifles depends on 
the perfection of their manufacture, and on that of the ammu- 
nition, while the trueness of each rifle depends on a good 
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disposition of the sighting apparatus the hack and 
foresights). 

Now let us suppose that these four groups have been 
obtained from the same weapon (an accurate one) by four 
different feers under the same external conditions; the 
fee of the two men who made the groups A and B are 
the best corrected, and that of the two men who made 
the groups A and 0 are the most accurate. The fire 0 
is accurate but it is not corrected ; the fire B is true but it is 
not accurate ; the fee D is neither accurate nor correct. 

In this case the accuracy of the fee depends on the manner 
in which the feer directs his aim, keeps it in the direction, 
and pulls the trigger; while the trueness of the fee 
depends on how the corrections have been made, that are 
necessary to carry out in the aiming, more or less to the right 
or left, and above or below the object. 

A rifle is therefore only good token it is both accurate and true, 
and a finer is only skilful token he is able to group his shots well 
and to direct this group on the object to be hit. The accuracy and 
trueness of a rifle must be assured by its manufacture and by 
that of its ammunition, in order that we may have as absolute 
quantities as possible to deal with and the soldier have con- 
fidence in his weapon. 

Now since the manner in which a rifle groups its shots is 
the measure of its accuracy, it is veiy necessary, in deter- 
mining the accuracy of a rifle, to eliminate the effect of the 
accidental causes which make the projectile deviate from the 
point aimed at, and therefore for this purpose we must take 
the mean absolute error with respect to the centre of the group round 
■which point all the shots are distributed. 

The mean absolute error, taken with respect to the 
point of mean impact, gives a relatively more correct idea of 
the accuracy, than the mean absolute error taken with respect 
to the point aimed at; this is easily seen from Fig. 8, by 
examining the groups 0 and D, of which 0 is more concentrated 
than D, though it is further from the point aimed at. If we 
consider the error of the two groups with respect to P, the 
point aimed at, the error of group 0 will be greater than the 
error of gijnip D, notwithstanding that the rifle which gave 
the group 0 is more accurate than that which gave the 
group D. 

The mean absolute error for any range $rith reference to the 
point of mean impact, is called in England the “figure of 
merit ” for the given range, and it is the method of comparison 
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used in England for the fire of different rifles. The actual 
horizontal and vertical errors have not been hitherto considered 
in the English service in estimating' the comparative accuracy 
of two or more rifles, though, as we shall see, they are of the 
highest importance in considering the question of individual 
fire in the field. 

The two columns, 2 and 3 in Table Y,, giving the radii ^ of the 
circles which enclose all the vertical and all the horizontal 
errors, have been calculated (for want of practical in- 
formation regarding them) proportionally to certain statistics 
given in the German Musketry Eegulations for the Mauser 
rifle.* This method of doing so is not mathematically correct, 
but it is sufficiently near the truth for comparative work; 
the necessary data have not been obtainable to get more 
accurate figures. 

Before finding these errors, the Germans deduct a certain 
percentage of hits, varying with the range, for abnormal 
shots; these percentages are as follows: at 100 m., 1 p.c. 
at 150 m., 2 ; at 200 m., 3 ; at 250 m., 4 ; at 300 m., 5 ; at 
350 m., 6 ; at 400 m., 7 ; at 500 m., 8 ; at 600 m., 9 ; at 700 
in., 10; at 800 m., 11; at 900 m., 12; at 1,000 m., 13; at 
1,100 m., 14 ; at 1,200 m., 15 ; at 1,300 in., 16; at 1,400 m., 
17 ; at 1,500 ni., 18; and at 1,600 m., 19 p.c. 

In no German or other work has it been found why these 
percentages are deducted from the recorded hits before deter- 
mining the values of the errors, but doubtless the necessity for 
doing so has been found from the immense number of ex- 
periments which the Germans have made. 


* These statistics have been found with the use of “full” sight. In 
England a tine sight is used because the backsight is graduated for it. 
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T -A. E Xu E "V. 

Dimensions of the Shot-G-eottps made by the Martini-. 
Hehry Rifle oh a Vertical Target. 
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Yards. j 

Feet. j 

Feet. 


50 

0-11 

0*11 


100 

0-23 

0*23 


150 

0*29 

0*29 


200 

0-40 

0*35 

The size of a head. 

250 

0-52 

0*44 


300 

0-69 

0*58 

f A little less than the width of 
{ the vulnerable part of a man. 

350 

0-85 

0*72 


400 

1-08 

0*86 


450 

M7 

0*94 

( A little more than the width of 
4 a man. 

500 

1-33 

1*07 


550 

1-50 

1*20 


600 

1-68 

1*38 


650 

1-87 

1*51 

j A little more than the height of J 
( a kneeling man. 

700 

2*10 

1*68 

( A little less than the width of 
( two men. 

750 

2-30 

1*81 


800 

2-58 

1*98 


850 

2*S4 

2*14 

f Rather greater than the height 
\ of a man. 

900 , 

3*16 

2*35 


950 

3-57 

2*60 


1000 

3-85 

2*78 

<* 

1050 

4*37 

2*99 


1100 

4*68 

3*20 
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Fig. 4, 


Graphical Curve of the Errors giveh ih Table Y.‘” 

The above errors are those made by a good marksman, and 
it must be clearly remembered, that these numbers are by no 
means absolute, but only comparative. The accuracy of the fire 
varies every day, as the ammunition and as the density of the 
air, and consequently the retardation, varies, and according to 
the condition, eyesight, and skill of the firer. But the above 

"Whatever results have been found by experiment from a large 
number of observations they should always be graphically represented by 
curves, to see that they present no anomalies, and to rectify them if 
necessary. These curves are drawn hy setting off the ranges to scale 
along one straight line, and at the end of each range draw at right 
angles to this line, other lines whose lengths represent tho numerical 
value (to any other convenient scale) of the data obtained for the range, 
and then join the ends of these upright lines. If there are any anomalies 
the numbers given by the probable or regular curve, joining the ends of the 
majority of the upright lines, are most likely to be right, because, as has 
been aid, when a large number of shots have been fired, there does exist 
some kind of law among the results. 

In results obtained by the Martini-Henry rifle, there seems to be 
some kind of anomaly between the results obtained up to 400 yards, and 
those obtained for longer ranges. This is due to the different methods 
of sighting used, and the alteration of the distance of the backsight from 
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numbers furnish, a useful basis for comparison, and for 
working on. 

From Table V., we see that the vertical groupings of the 
Martini-Henry rifle take the form of a circle up to 150 yards 
inclusive, and at greater distances than this, the form of an 
ellipse or oval, of which the greater axis is vertical. The 
diameters of this ellipse increase with the range, and their 
dimensions vary more or less, according to the degree of 
accuracy of shooting of each rifle, and skilfulness of the 
firer, for a rifle is so much the more accurate, and the firer 
more skilful, as this surface is smaller, i.e., as the hits are 
better grouped. 

With known ranges the limiting distance of such an individual 
fire, in which every shot hits, depends on the limiting vertical or 
horizontal error . As a general rule, an increase of the breadth 
of an object beyond a certain point, without a corresponding 
increase of height, has no sensible influence on the possibility 
of a single man hitting it, because the vertical errors are 
greater than the horizontal ones. 

Four men, side by side, maybe taken to represent a square 
with a side of 6 feet. Now suppose we want to know at what 
known range a good shot, under favourable conditions, can strike 
this target almost at every time. A man should not fire at such 
an object beyond a range at which his greatest error is 3 feet, 
if he wishes to hit as often as possible. From Table Y. on 
p. 53, we see that this greatest error corresponds to a range 
of almost 850 yards, when a good shot will hit 89 times out 
100. This corresponds very much with what we find in 
practice. 

Similarly a man lying down can he supposed to occupy a 
square with a diameter of 1*5 feet and a good shot under the 
most favourable conditions will hit it 95 out of 100 times 
at a range of about 300 yards, at which the maximum error 
is 0*69 feet. 

Now these numbers entirely depend on the range and 
proper elevation being known, on the point of mean impact 
coinciding with the point aimed at, on the man being a very 
good shot, no wind, and other favourable conditions which 
rarely exist^together. In reality we must divide the results 
obtained by the best shots by three or four, to find those 
wliich can be expected from the mass of men, and then divide, 
according to French and German practice, the result by 10, to 
find their probable value in battle for known ranges , a condition 
rarely possible in the field. Certainly, less than ^%th or Arth 
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of peace results can only be relied on in war; the Austrians 
say -~VthA 

All musketry data can only be approximative, and to be on 
the safe side we should always use the most unfavourable ones, 
because in the field a soldier’s ammunition and rifle run so 
many chances of deterioration. 

Tims, in all cases, we should carefully avoid placing* 
absolute reliance on data found on the practice range, which 
are as a rule obtained under the most favourable conditions, 
by skilful and practiced men, with every aid possible to 
ensure accuracy of Are. 


* A comparison in any war of the amount of ammunition fired 
away and the number of killed and wounded, shows that the 
number of rounds expended to every man killed and wounded, is to 
be, reckoned by hundreds. Such would not be the case if peace results 
were in any way in harmony with war results. There is an old savins 
!SU ton of lead to kill a >> J ^ 


that “ It takes a ton of lead to loll a man,” 
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CHAPTER Y. 


PRACTICAL TRAJECTORIES AND THE LIMITS FOR 
INDIVIDUAL FIRING. 

Before the Franco-German war of 1870-71, the universal 
idea was, that the individual skill of an average shot with his 
rifle was the measure of the efficacy of the fire of the masses. 
As, at that time, the maximum distance for effective firing 
was considered to he 450 yards, this idea was quite true, hut 
after the war, when the fire of the masses had been found to be 
effective at ranges far beyond those of effective individual fire, 
a complete revolution took place in the German Army as to 
the method of using rifle fire in the field, and which has, since 
1877 (when the system was first made public), been adopted 
in toto by every European power but ourselves. 

The following pages, adapted to suit the Martini-Henry 
rifle, are principally taken from the Revue Militaire de 
V Mr anger, and they give the principles on which the German 
musketry regulations, and those of all other Continental 
powers, entirely rest. Their perfection will be seen by the 
solid basis on which they rest. 

Connection 1 Between the Dimensions of Shot Groupings and 

those of Some of the Most Usual Objectives in War. 

The practical effects to be expected from an individual fire 
at any given range depend principally on the connection which 
exists at the given range between the size of the shot group and the 
she of the object to be hit, and also on the distance of this shot group 
above the ground. Thus we see the importance of comparing 
the data contained in Table Y. on p. 53, with the size of the 
objects which are most often seen in the field in war, as well 
as of studying the position of the shot groupings above the 
line of sight when we fire at an object situated at the range 
exactly corresponding to the elevation used, and also at 
ranges wjiich do not correspond to this elevation. This 
latter point is a most important one, as ranges are never 
exactly known in the field. 

The following dimensions* may be accepted as the average 

* These are the usual dimensionR.aceeptecI abroad . 
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height and -width o£ the most usual objectives met with in war. 


Feet. 

The height of a man standing 5-50 

„ „ ,, running forward 5-83 

,, ,, kneeling 3*67 


,, ,, lying down in the open 1*50 
., ,, lying down under cover 1*17 
„ a mounted man standing still 8-00 


„ si ,, „ ,, riding at a 

rapid pace 6-67 

Total width of a man 1 ‘75 

Width of the vulnerable part of a man .... 1*33 
a group of 2 men in close order . . 3*56 
„ „ 3 . „ „ .. 5*25 

a horse with rider 3*00 


If the group of shots is well placed, the bullets will always 
strike the object, so long as the shot group has either a 
smaller, or the same extent, of surface as the object, but when 
that distance is reached where the shot group has a larger 
surface than the objective, then many of the bullets, though 
well directed, will miss the mark without any fault of the firer, 
and an uncertain fire is the result. The proportion of misses 
increases in proportion as the extent of the shot group exceeds 
that of the objective. Thus in order to put 97 per cent, of 
the shots fired into an object at 200 yards, it must be at least 
0*7ft. wide and 0*8ft. high (see Table Y.), always supposing 
the group is well placed. 

General Form of the Dispersion of Shots of an 
Individual Fire. 

When a large number of shots have been fired, the mean 
trajectory of these occupies a mean position passing through 
the point of mean impact, and is the theoretical trajectory of 
the whole. We will suppose that it passes through the spot 
aimed at on the object to be hit. The ellipse drawn round 
this point with diameters equal to twice the greatest vertical and 
horizontal errors respectively for the range will include all 
the hits, less the deduction made for abnormal shots." 

As we go from 100 yards to 200, 300, 400 yards, etc., we 
find that the ellipses increase with the distance, hut in a 
more rapid ratio. Ncfiv practically for rifles, every trajectory 
includes in itself the trajectories of the ower ranges. This is 
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known as the principle of the rigidity of the trajectory, the error 
caused by this supposition being inappreciable. Hence, if 
we trace the mean trajectory for any long range, say for 
1,000 yards, and draw the shot groups at each range with 
their centres lying in the mean trajectory, and join their 
circumferences, we obtain a “ bundle” of trajectories, which 
form a kind of curved cone, which is very small in section at 
the shortest ranges, and goes on enlarging at the greater 
ones, just like a jet of water from a fire engine. 






Pig. 6. 

HC'G- Upper Trajectory. 

LA/E Lower ,. 

KB/F Mean 

The line AAB/G'/ ... 6/ is at the height of the objective above 
the ground line ABC . . . €r. 

ACtmTotal dangerous zone, exclusive of ricochets. 

AE=Grazed zone. 

AC=Hear part of dangerous zone. 

CE=Central part of dangerous zone, or zone grazed by the whole cone. 

EG=Front part of dangerous zone, or beaten zone. 

1) is the central point of the zone CE. 

The position of the shot groups with respect to the line of 
sight, and the relative areas of these groups at the different 
distances, show that the trajectories of a series of shots form 
an imaginary solid, like a curved ^one, of an elliptical 
section, of which the apex is at the muzzle of the rifle, and 
which opens out according as the distance of the firer from the 
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target increases. This imaginary curved cone is called the 
com of dispersion of the shots, and the curve which forms the 
axis of this cone, is what we have called the mean trajectory; 
the shot groups are the sections made in the cone by vertical 
surfaces, whilst the beaten ground is determined by the 
intersection of the cone with the ground. 

If all the trajectories taken together he thus pictured men- 
tally as a solid curved cone, lengthened out according to the 
elevation given to it, and having its terminal vertical area 
rapidly increased as it is directed on more and more distant 
objects, then the meaning of the term ‘ shot groups 5 at various 
distances will become apparent, and they will be seen to he 
merely a series of vertical sections taken through the imaginary 
solideoneat the different distances. Looking thus at the sub- 
ject, the conclusion arrived at from the foregoing investigation 
may he defined under the statement, that, in individual firing, 
the relation between an objective and a shot group is therelation 
that exists between their respective areas at the distance fired 
at.” 

The knowledge at each range of the maximum errors, 
allows us to judge accurately the chances of hitting an object 
of known dimensions, while the theoretical or mean traj ectories 
are only of theoretical value to us in calculating the mean 
height of the bullets above the line of sight in their flight for 
different ranges, and therefore for practical purposes we must 
use instead of them the practical trajectories , which may be 
defined as the mean trajectories surrounded by the cone of 
dispersion, containing all the remaining trajectories. 

Position of the Shot G-rotjpotgs with respect to the line 
op sight. 

The position of a shot group is determined by that of the 
centre of its figure, that is to say, of its point of mean impact. 

The ordinates* of the mean trajectory (which passes through 
the centre of the shot group) express the distances of the 
centres of the shot groups from the line of sight. The table 
in Appendix II. gives the heights of the ordinates, above the 
line of sight, of the mean trajectories or centres Si the shot 
groups of the Martini-Henry rifle for different ranges 100 
yards apart, for every 50 yards. 


* See footnote on page 47. 
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Ordinates op the extreme trajectories op the cone. 

The general form of the cone of dispersion is usually 
expressed by the ordinates of its extreme (upper and lower,) 
and mean trajectories ; and the cone of dispersion is generally 
graphically shown by drawing these three lines. (See Plate 
I, at end of book). 

The ordinates of the extreme trajectories can be deduced 
from that of the mean trajectory, because twice the greatest 
vertical errors of the groups (given in Table V.) show the 
distance separating the extreme traj ectories of the cone, and 
they are divided into two equal parts by the mean trajectory. 
Thus to determine the value of the ordinate of the upper trajec- 
tory of the cone for any given distance, we must add to the cor- 
responding ordinate of the mean trajectory at that distance, the 
greatest vertical error of the shot group at the distance at 
which the ordinate cuts the trajectory. The ordinates of the 
lower trajectory are similarly found by the subtraction of the 
greatest vertical error from the ordinate of the mean trajectory. 

Position of the Shot Groups above the Ground, 

The height of the centre of the shot group of a cone of 
bullets, above the ground at any distance between the muzzle 
(or origin of fire) and the point of impact of the bullet, is equal 
to that of the ordinate of the mean trajectory corresponding 
to this distance above the line of sight increased by the 
height of the same point on the line of sight above the 
ground. 

Conditions for the Use op the Eifle in Battle. 

Before proceeding further we must first consider the 
requirements of a battlefield. 

“Ina battle which is intended to be brought to an issue, one 
side must act on the offensive, the other on the defensive ; the 
roles may be interchanged, hut at any given moment the 
opposing front lines of the adversaries must be either 
advancing to the attack, or staying still to defend the position 
attacked ; tnerefore the distance between the two sides tends 
to diminish, and it becomes most important that the inter- 
vening space between the adversaries should be swept by a 
storm of bullets. The ideal of rifle fire %i the field is reached , 
when no bullet in the intervening space between the opponents passes 
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over the head of a standing man : that is, does not rise higher than 
5 feet 6 inches above the ground . 

“Other lands of actions there are: demonstrative, and 
retreating ; in the former a delaying fire is made use of, and 
time is given to work out distances ; in the latter, the victors 
being safe, have to raise their sights as the enemy flies before 
them. But before the action is decided, when the strain is 
most intense and time most limited, then the fingers must hold 
the rifle firmly as it may at any moment be required for use 
with the bayonet ; they cannot be loosened to fiddle with a 
sight, or to adjust it to distances of 50 yards, nor can the 
eyes be lowered for the purpose, or taken off the enemy, when 
he is advancing on us, or we on him.” Moreover at close 
ranges under 400 yards, the men are too excited to think of 
altering their sights. It is no good saying “ They must,” for 
all experience shows they will not do so.* The moral excite- 
ment of the fight at close ranges is too great to expect the 
power of control to be kept up with regard to details, though 
discipline may still allow the men to be carried forward and 
to attend to the larger questions. Tor battle requirements, 
therefore, a single elevation for 400 yards at least is required, 
which must be made capable of use at shorter ranges by the 
flatness of the trajectory. How this is to be done will be 
presently shown. 

It is impossible to direct the fire for all distances by the 
employment of one elevation only with special rules for its 
use,f on account of the confusion that it would create. 
Consequently as each elevation can have only one range 
suited to it, the space in front of the firer is divided up for 
convenience into a certain number of equal zones, as a rule, 
of 100 yards each in width in England, and 100 metres J 
abroad, and special graduations are marked on the backsight 
for the limits of each zone ; that is, the graduations given are 
for ranges 100 yards apart. The height of each of the 
graduations on the backsights of ah rifles is found by 
experiment, for the mean trajectories of diflier ent ranges, and 

* ‘ * At the short distances, the rapid firing ought to be executed with a 
constant elevation, because the men cannot be got to modify their sights 
when they are wildly excited by the fight, and are, so tfo say, in the 
middle of fire.” — (General Brialmont). 

t Such as, “ At yards, to fire feet above (or below) the point 

aimed at.” f 

| Or 1 10 yards nearly. A metre is equal to about Ify yards nearly, or 
1-yr yards more accurately. 
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the distances marked against the graduations, indicate the 
approximate ranges, corresponding to the elevations they 
give, at which an object aimed at can be hit. The soldier has 
then only to estimate at what range the enemy is, and by 
filing with a suitable elevation he can hope, if the shot is 
well aimed and placed and is not deviated by the wind, that 
the enemy will be hit somewhere. It is impossible to say 
where, hut as the object in war is to put the enemy out of action , 
the object sought for must be considered as attained if the enemy 
is struck anywhere. This is a most important principle to re- 
cognise and hear in mind, for it is one of the foundations on 
which the following pages rest. 

Position of the Shot Groups on an Object Situated at a 
Less Range than that Corresponding to the Sight Used. 

In discussing the question of rifle fire across the intervening 
space between closely opposing forces, a table based on the 
employment of the 400 yards sight will alone be made use of; 
for if it serves to prove that the use of this sight is advan- 
tageous under the above circumstances, while aiming at a 
certain point on the objective, then similar tables based on 
the use of other sights are not needed, as they would only 
tend to confirm the same fact. 

The cone of dispersion of an individual fire has hitherto 
only been considered with reference to an object situated at 
the exact distance corresponding to the elevation made use of ; 
it must now, however, be further considered with reference 
to an object which is situated at a less distance than that of 
the elevation employed. It is useless to consider the case of 
an object at a greater distance tban that suited to the eleva- 
tion used, because, under such circumstances, the object 
would only be hit by ricochets, the effects of which are very 
uncertain. 

In the following remarks it is taken for granted that the 
line of sight, or the aim, is always directed at some point on 
the object to he hit (as would he the case in reality), and not 
at an auxiliary object at a suitable range. It must be pointed 
out liere that if aim is taken at the bottom of an objective 
(/.<?., at its intersection with the ground), and the elevation is 
not altered, then the results obtained against a moving- 
objective will he the same as if the objective walked or moved 
along the line of sight, and, consequently, the ordinates of 
the mean trajectory for the elevation used will give the heights 
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of the centres of the shot groups on the objective. _ If any 
other point, above the ground, on the objective is aimed at, 
the height of this point must be added to the ordinates of 
the mean trajectory used, to find the heights of the centres of 
the shot groups on the objective. 

Suppose we are using the elevation for 400 yards and 
aiming at the- bottom of an objective (5\50 ft. high) placed 
at 350 yards from the rifle, then the centre of the group 
will be placed at 2-14 feet* above the line of sight, that is to 
say, from the ground when aim is taken at the bottom of the 
object. If under the same conditions we aim at the centre 
of the object (at 2-75 feet above the ground), then the centre 
of the group will be placed at (2-]4-f-2-75) or 4'89 feet above 
the ground. 

The position of the centres of the shot groups is thus given, 
when aim is taken at the bottom of the object, by the ordinates 
of the mean trajectory, and when aim is taken at the centre 
of the object, by these ordinates increased by half the height 
of the object. Hence this position varies according to the 
height of the point aimed at, while it is entirely independent 
of the height of the point of the origin of the fire— m., the 
attitude taken up by the firer. 

But although the height of the point struck on the target 
is independent of the attitude of the firer, yet the resulting- 
dangerous zones are very different. The lower the origin of 
fire, the greater will be the dangerous zone. This can be seen 
from the following figure winch represents an experiment 
made with the German Mauser rifle from the kneeling and 
standing positions; the former position gives a dangerous 
zone of 50 metres greater than the latter one at 400 metres 
and its ricochets will he more effective. This point should 
be caref ully borne in mind. 



Table VI. gives the heights above the ground of the extreme 
upper and lower trajectories of the cone for 400 yards, on the 


* The ordinate at 350 yards for the trajectory of 400 yards, see 
Appendix If. 
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supposition that aim is taken with the 400 yards elevation at 
the bottom and at the middle of an object 5*50 feet in height, 
placed successively at 400, 850, 300, 250, 200, 150, 100 , and 
50 yards from the muzzle of the rifle. 

The heights of the extreme trajectories are deduced, as 
already stated, from those of the centres of the groups by the 
addition or subtraction of the greatest vertical errors of the 
groups. 

TABLE "VI. 

Heights of the Extreme Trajectories Above the Ground, 
Supposed to be Parallel to the Line of Sight, When Aim ft s 
Taken in Any Position of the Pirer, with 400 Yards Sight, 
at the Foot or Centre of an Object, 5b Feet High, Placed 
Successively at the Distances Given Below. 


Distances. 

Upper Trajectory. 

Lower 

Trajectory. 

Bottom of 
object. 

Centre of 
object. 

Bottom of 
object. 

Centre of 
object. 

Y'ards. 

Feet. 

Feet. 

Feet. 

Feet. 

50 

2-01 

4-76 

1*79 

4*54 

100 

3-68 

6-43 

3*22 

5*97 

150 

4*83 

7*58 

4*25 

7*00 

200 

5-47 

8-22 

4*67 

7*42 

250 

5-48 

8-23 

4*44 

7*19 

300 

4-81 

7-56 

3*43 

6*18 

350 

2-99 

5-74 

1*29 

4*04 

400 

1-08 

3*83 

— 1*08* 

1*67 


As has been said, the object to he attained, in order to insure 
a decisive fire fight at close ranges, is that no bullet in the 
intervening space should pass over the head of a standing man, 
and hence it is only necessary to deal with the upper trajec- 
tories of thg cone of bullets. From the above Table VI., we 
see that the 400 yards range is the greatest range at which 

'* The — sign signifies that the bullet, if it hi?tl not been stopped by 
the ground, would be below its surface by the amount indicated. See 
Fig. 0, p. 59. 

E 
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tlae upper trajectory of the Martini-Henry rifle always keeps 
within the height of a standing man, and then only when aim 
is taken at lm feet, and hence the following deduction is at 
once made from this table, that when the rifle -is directed 
at the bottom of an object, the intervening space is better swept 
by the cone of bullets than if it had been directed at the centre 
of the object. 

In dealing with the Martini-Henry rifle we must not forget 
that its backsight is graduated for use with a fine foresight. 
But in action men will use a full foresight, and if the 400 
yards elevation is used in action, even if aim is taken at the 
foot of an advancing enemy, we must add the errors given in 
Table II. (p. 21) for the 400 yards range to the above 
numbers in Table YI., which shows that the bullets would fly 
well over the heads of the enemy from 150 yards and onwards. 
This distance is reduced to 50 yards only if aim is taken at the 
centre of the enemy’s bodies. This is probably the cause of 
the bad shooting in the field of our troops that we have 
heard so many complaints of . To use the Martini -Henry in 
the Continental manner for close fighting under 400 yards, 
it would he necessary to use the 300 yards elevation and let 
the men use a full foresight. If we add the errors made by 
using a full foresight with the 300 yards elevation (given in 
Table II.) to the numbers given in Table VII. (p. 75, a similar 
table to Table YI. but for the 300 yards range), we will find 
that the results are very satisfactory for obtaining a very 
efficacious fire for battle purposes at short ranges, provided 
aim be taken at the bottom of the objective. 

From what has been already said, we can fairly state the 
principal causes of oixr past frequent failures in the field to 
produce an effective fire. They are as follows : — 

1. Expecting the men to adjust their sights at ranges 
under 400 yards. 

2. The backsight being graduated for a fine sight. 

3. Training the men to always direct their rifles at 
the centre of the objective. 

Men in action will not alter their sights under 400 yards, 
and. they will always use a full foresight in the field. These 
facts should he accepted, and the rules for firing, and the 
construction of the rifle made to suit them. By aiming at the 
feet, much longer dangerous zones, grazed by the whole cone, 
are obtained, and i| the 400 yards sight is used with a fine 
foresight, tho bullets will remain under the height of a man 
up to 400 yards. But if aim is taken at the centre of an 


enemy, with tlie 400 yards elevation, and a full foresight, an 
upright man is quite safe from about 50 to 875 yards of the 
muzzle of the rifle. This is the most probable reason for the 
fact that in the accounts of the fights in the Soudan we always 
read that the enemy were shot down at from 30 to 50 yards 
from our squares. 

It may he objected that men do not aim in battle at close 
ranges, and that consequently it does not matter whether a 
fine or full sight is used. But there are many occasions in 
which men will aim, as one is not always in the middle of a 
hot fight, and it is on these occasions that a full sight is 
better than a fine one. Further, when men do not aim, ail 
the reasons given above, and those which are to follow, for 
aiming low, still hold good in every respect for them to heap 
their fire low by directing their rifles as low down on the enemy 
as possible. 

Table VI. will enable us to see why we should be justified — 

(A) In adopting the bottom of the object as the normal 
point to be aimed at. 

(B) In limiting the niunher of elevations to be used, and 
their employment to certain ranges and objectives. 

(0) In placing 400 yards as the ordinary, and 800 yards as 
the maximum, limit of individual fire with the Martini-Henry 
rifle. 

(A) Reasons pop. the selection op the bottom of the 

OBJECT AS THE NORMAL POINT TO BE AIMED AT. 

On the Continent the normal point aimed at is the bottom 
of the object, and it has been chosen for the following 
technical and tactical considerations : — 

(1) In aiming at the bottom of an object , the line of sight 
inclines more and more towards the ground as the enemy gets 
nearer. When aim is taken at the middle of the object, this 
result is not obtained in the kneeling and lying down 
positions. In fact the line of sight is horizontal, if the fixer 
is kneeling (because the height of the origin is 2*67 feet like 
that of the point aimed at), while, when the fixer is lying down, 
it rises as •the objective approaches (the origin of fire being 
only 0*89 feet above the ground while the centre of the object 
is 2*67 feet). Moreover , the position of the shot-group on the 
object , -when the foot of it is directly aimed at, does not depend on the 
height of the origin of fir e, as can be seen from Table VI. 

E 2 


(ii) Aiming at the foot of an object gives a more advantageous 
position to the shot-groups , and makes the tones grazed hy the 
whole com to he longer. In Table YI. we see that the 
upper trajectory of the cone for 400 yards does not rise so 
high as 5‘50 feet when aim is taken at the foot of a 
standing man, (its real height being 5’48 feet), whilst it rises as 
high as 8'23 feet when aim is taken at his centre. In the 
first ease, the whole cone of bullets remains within the height 
of a man from the muzzle up to 400 yards, while in the 
second case, this only occurs from about 350 to 400 yards. 
Similarly for any other range it will he found that a greater 
dangerous zone is obtained when aim is taken at the 
feet, than when it is taken at the centre of the object. 
It must be particularly pointed out here, that in finding the 
conditions to obtain an efficacious individual fire, we must only 
deal with the zones grazed by the “ whole cone of dispersion,” 
that is, with the central part 0 E of the cone in Eig. 6, p. 59. 
When this central part vanishes, as we see from Plate I. 
that it does at about the 800 yards range, no efficacious 
individual fire can be expected, even when the range is exactly 
known, and neither also can it he, when the ranges have 
to be guessed, if the length of this central part is less 
than the error to he expected in appreciating the range. 
When this central part vanishes the fire ceases to be grazing, 
and becomes a dropping one. 

(iii) The ricochets from all the lower half of the cone are 
effective. If the correct elevation is used and the aim is taken 
at its foot, the object fired at is placed at the point of fall of 
the mean trajectory, that is, at the centre of the beaten 
surface in advance of the points of impact with the ground of 
the lower half of the cone. But it might he said that in this 
case only one half the shot group will hit the mark. In the 
report of the experimental firing at Dungeness, it is stated that 
“the bulk of ricochet hits are effective”; and that the me an 
rise of a bullet is twice that of its drop (see p. 14). 
Accepting these data, then from Table YI., we see that when 
aim is taken with the 400 yards elevation at the foot of a 
target at 400 yards, the lower trajectory will theoretically 
pass 1-08 feet below it, but the bullets will really strike 
the ground in front of the target, and strike*' it 2 X 1*08 
or 2-10 feet from the ground. Thus, it may be noticed 
that the height at which the shot, forming the lowest trajec- 
tory, ricochets into the target, always coincides with twice the 
greatest vertical error of the shot at the distance fired at, and 
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lienee all the ricocheting bullets, -under the supposed con- 
ditions, -will strike a target of the height of a man up to 
the 800 yards range. 

(iv) When aim is taken at the middle of the object, if a shot be 
fired with a little too much deration , or if too much of the foresight is 
used, the bullet may pass above the head of a standing man ; this 
inconvenience is not so much felt when aim is taken at the bottom of 
the object. This can be seen by comparing, in Table VI. , the 
heights of the upper trajectory of the cone above the ground in 
each of the two *ases of aiming with, the 400 yards elevation, 
at the bottom and at the centre of objects placed successively 
at 400, 350, 300 yards, &c. As men in action always use a 
full foresight, the backsight should be graduated for its use 
so as to avoid this error as much as possible, and if aim is 
taken always at the foot of the object, the theoretical evil of a 
less accurate fire resulting from the use of a full foresight is 
almost entirely avoided. . 

(v) The foresight, which covers half the height of an upright 
man when the latter is at a distance of 200 yards, is not 
so likely to hide the objective from view. Thus, at ranges over 
200 yards, the least upward movement made by the barrel 
will, if the centre of a man is aimed at, entirely hide the 
objective from the view of the firer. This only occurs at 
greater distances than 400 yards, if the bottom of the object 
is aimed at. 

(vi) Tactically it is more advantageous to aim at the bottom of 
the object than at the centre. “ If the smoke hides the objective 
it is impossible to aim at its centre, while on the contrary it is 
very easy to distinguish and aim at a mark taken ou the line 
of separation which exists between the cloud of* smoke and 
the ground, this lino being clearly defined in the field. On 
the other hand, if the adversary, while advancing, disappears 
behind some artificial shelter, or is lost to sight in a depression 
in the ground, aim can still he taken at the entrenchment, or at 
the mark on the ground previously selected, and the bullets thus 
fired will have a good chance of being well directed. Besides, 
is not the soldier in the heat of action always tempted to take 
too full a sight? In making him aim at the bottom of the 
object, a compensating influence is brought to bear on this 
fault, which is so common amongst men in the field. Further, 
by thus aiming at the bottom of the objective the cone is 
lowered, and the enemy as he advances, pfemges himself more 
deeply into the rain of bullets, instead of getting out of it, as he 
would, if aim had been taken in the centre of the obj ect fired at.” 
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With reference to the point that should bo aimed at on the 
object to be hit, the Germans very sensibly say that men 
should as a rule be accustomed to aim at the bottom of a 
target , because in action , even at the longer ranges, all that a man 
often has to fire at is a bank of smoke, and the bottom of this 
cloud against the ground forms a definite line to aim at, while 
it would be hard to know at what other point of the moving 
cloud to tell the men to fire; at the longer ranges such 
nicety of aiming at any exact spot on a man :s unnecessary, 
from the inaccuracy of individual fire,”' and because the 
exact range and the effects of wind and other causes of error 
are not known at all, so that the firing must be somewhat 
chance work. Thus all that can he done is to aim at some 
definite mark as near as possible to the position of the object 
to he hit. The mere fact, that no two bullets, fired by the same 
man, will hit in the same place, shows the uselessness of aiming 
at long ranges at any particular spot in individual firing. 

With regard to the closer ranges in action there is still an 
advantage in aiming at the bottom of the object to be hit. 
As a rule men in action fire much too high, especially the 
nearer the enemy is, and their excitement greater, and such 
a plan will tend to keep the bullets down. Even if a bullet 
does strike short, the ricochet will he effective, while if it 
goes too high it will pass right away. The German regula- 
tions say: “ It is required to hit the object somewhere rather 
than to hit it in one particular point, and therefore it is better 
to choose a point low down to aim at than a higher one, and 
consequently the foot of the object will be aimed at as a rule 
with a suitable elevation of sight.” The exception, in the 
German regulations to this rule, is when the obj ect is less than 
270 metres off (the range of the lowest sight on the Mauser 
rifle) and it is under half the height of a man, in which case, 
the aim is to he taken at a distance of one or two apparent 
“ heads ” under the object according to the range. 

The Trench regulations also say: “In action itis best as a rule 
to aim at the foot of the object. The line of intersection of 
the objects with the ground generally furnishes more distinct 
and apparent points to aim at than the centre of the object.” 

The Italian regulations say: “Aiming at ther lowest edge 
of an objective has the following advantages: — (1) The line 

* Besides, the accuracy of a properly executed long range fire is not 
dependent on the accuracy of individual fire, as will he explained in 
Part II. _ The conditions of long and short range fire are, in fact, 
entirely different. 



71 


of intersection of the object with, the ground is always well 
defined and distinct, and, therefore, more easy to aim at than 
any central point, which is generally vague and undetermined, 
and easily lost sight of when the enemy is partly covered with 
the foresight. (2) In battle the enemy is often hidden by 
smoke, and, in this case, aiming at the centre is impossible, 
whilst it is always possible to aim at the line of demarcation 
of the smoke with the ground. (8) Aim is to be taken at the 
foot of the object in every case without exception, even when 
firing at small targets, such as men lying down, at very short 
ranges, because if aim is taken at the centre it will not be 
possible to hit 'these objects, from the cone of bullets passing 
over them.. (4) By aiming at the feet, the flatness of the 
trajectory is better utilized, in fact, the depths of ground 
beaten by the whole cone, and in which any forward move- 
ment of the enemy does not necessitate any change of 
elevation, are greater when aim is taken at the feet than when 
taken at the centre. . . To accustom the soldier, in peace 

time, to the most favourable system of aiming in war time 
aim will always be taken at the foot, even at target practice.” 

The American regulations say : — “In order that the effect 
of the ricochet may nothe lost, care should ho taken not to over- 
estimate the distance, and to aim at the feet of the enemy. 
This selection of a point of aim, is, in fact (except when the 
enemy is within short range), especially advantageous ; as, 
when it is employed, a greater number of the bullets in the 
shot-group will usually prove effective ; and, as moreover the 
line of separation which exists between the cloud of smoke 
and the ground offers the best defined object, and also the 
error so common in the heat of action of taking too full a 
sight is neutralized.” 

At the very shortest ranges, when rapid fire takes place, the 
whole front is soon covered with a cloud of smoke, which hides 
the enemy from view ; the only rule then is to hold the rifle 
parallel to the ground and fire direct to the front. 

Sometimes, however, an aimed individual fire at single 
objects may be made use of, especially in savage warfare. 
With the English rifle, which is sighted for as short a range as 
100 yards, aim may be taken at the centre of a small object at 
the short df ranges so as to get shot group higher on it, though if 
the object is very small, this is often better done by aiming at 
its intersection with the ground, from its being better seen, 
and not hid by the foresight. If the range is unknown it is 
also best to aim low (for the same reason that a too low 


elevation Is. preferable to abigli one), because the ricochet may 
hit, while a bullet that passes too high passes right away 
harmless. As the rifle is sighted for 100 yards, aim. at 50 
yards need only be taken 4 inches, and at 25 or 75 yards 2 
inches, under the point that woxdd be aimed at if the object 
were 100 yards off. With regard to standing men, we can still 
use the 400 yards elevation, if aim is taken at the feet, for the 
shortest ranges, because in Table VI., we see that at 100 yards 
the bullet would, in this case, strike about 3i feet above the 
ground; at 50 yards it would theoretically be better to aim 
at the knee, when using the 400 yards elevation, but expe- 
rience shows that the action would have been decided before 
this range was reached, and that at such close ranges men 
fire very high. 

At the longer ranges, from the uncertainty of individual fire, 
it is immaterial whether the centre or the bottom of the 
object is aimed at, but as at the shorter ranges, however, the 
men should always aim in action at the bottom of obj ects to be 
hit, for the reasons already given, they should therefore he 
always accustomed to use this point, hy its being made the 
normal point to he aimed at at all times . If the range is 
exactly known, then, while aiming at the foot of the object, 
a slightly higher elevation may be used, depending on the 
height of the object, so as to raise the shot group on it. 

When aim is taken at the bottom of an object, the mean 
trajectory of the cone and the line of sight intersect at the 
range corresponding to the elevation used; thus the upper half 
only of the cone strikes the object at that distance whilst the 
other half falls short and can only strike after ricocheting. But 
on the field of battle, we must always remember that, as 
neither the objectives nor the firers are stationary, the distances 
diminish without ceasing, so that by aiming at the bottom of 
the object, the enemy, as he advances, plunges more deeply 
into the rain of bullets or efficacious zone, instead of getting 
out of it, as he would if aim had been taken at the centre of 
the object fired at. Besides, if the enemy is retreating, a 
sight for 50 yards over the estimated distance can be used. 

To sum up, aim for individual firing in action should 
a 1 . ways be directed at the foot of the object,* for the following 
reasons: — r. 


r * Aiming at the foot of^n object is not a new procedure in England ; 
Oliver Cromwell used to order his men to aim at the shoe-buckles of their 
opponents. 


(a) That tlie intervening space swept by the cone of 
bullets is lengthened. 

( b ) That the evil arising from the use of a fuller sight than 
the backsight is graduated for is mitigated. 

(c) That the ricochets of the lower half of the cones of dis- 
persion are better utilized. 

(d) That tactically it is advantageous. 

Though to aim at the foot of an object should be the 
normal rule to accustom men always to do so, yet it should be 
understood that if the object is known to be exactly at the 
range corresponding to the elevation used, aim may be taken 
a little higher to raise the shot group on the object, or what 
is better still, in order never to let the men forget to aim at 
the feet, to make them use a greater elevation while aiming 
at the bottom of the object. Custom is a prime factor in war, 
and becomes a second nature, even in moments of the greatest 
moral strain. 


(B) Limits for tiie Employment of Different Elevations 
in Individual Eire. 

For moral reasons, as we have pointed out, soldiers will not 
adjust their sights at the critical moment of combat, (t.e. under 
400 yards), either when they are advancing rapidly on an 
enemy or he on them. The maximum distance which separates 
the two adversaries at this stage of an action may be assumed 
to be about 400 yards, and therefore One fixed sight if possible, 
is best for ranges under this distance, as the men will not be 
got to keep on adjusting their sights as the enemy gets 
nearer. Practically however, from want of perfection in the 
existing rifles, it is found that two such sights are required to 
fulfil the required conditions satisfactorily. In the German 
rifle, these two are a fixed sight for 270 metres (-‘300 yards,) 
and an easily raised flap sight for 350 metres (400 yards 
nearly.) 

In Table VI., we see that the zone grazed by the whole cone, 
with regard to an upright man, extends without a break from 
the muzzle to 400 yards, when aim is taken at the bottom of the 
objective, because the upper trajectory of tho cone does not 
pass higher than 5-48 feet above the ground, while the height 
of a man is 5 -50 feet. Thus from the flatness of the trajectory, 
the elevation for 400 yards can be used for firing at any object 
the height of a man up to 400 yards, especially if he is 
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advancing’.* The accuracy of the rifle also allows of this, for the 
width of the shot group at 400 yards is only 1’72 feet (Table 
V.) or rather wider than the vulnerable part of the body of 
one man, but less than his total width, and the depth of the 
shot group is only 2’16 feet. Thus, seeing that the zone of 
the 400 yards elevation, grazed by the whole cone, when 
aim is taken at the feet, is not less than 400 yards, the 
enemy will always be hit if he is within that distance, even 
if an error of judgment in estimating the distance has been 
made. If the enemy is missed by the first shot, he will be 
hit by one of the following ones, especially as in order to 
capture the required position, he must advance or plunge more 
and more into the efficacious zone of the defender’s bullets. 

Table YI. shows that the elevation of the Tipper trajectory 
above the ground with the 400 yards elevation, is 2'99 feet, at 
350 yards and 4*81 feet at 300 yards; hence an objective half 
the height of a man (3 ’67 feet, see p. 58,) will be struck when 
aim is taken at its foot by the whole cone at about 325 yards, 
but not so at 300 yards. Thus the limits of the zone grazed 
by all the cone, with the 400 yards elevation, for an object half 
the height of a man, lies between 325 to 400 yards. The 
accuracy of the rifle also coincides with this, as the total 
vertical error is 2*16 feet ; and hence the 400 yards sight can 
be used between 325 and 400 yards, for objects as wide as a 
man (1*33 feet), and of a height equal to half the height of a 
man, if the range- is known. 

It only remains further to see if the depth of the grazed 
zone for an object half the height of a man remains the same 
when allowance is made for the inevitable error in judging 
distances. The mean error of judging distances is about $th' 
of the estimated distancef , or about 50 yards in the case under 


* That 'is if a fine foresight is used with the Martini-Henry Rifle. But 
as was shown on p. 66, it would he necessary to use the S00 yards 
elevation, with a full foresight, in action, to obtain the best results. This, 
it will he supposed, will ho fully home in mind with reference to 
the following pages. 

f From numerous experiments made in Germany it has been found that 
the average errors made in judging distances up to 1,200 yards is from 
t \th to Ith the estimated distance. The Russians say-futh thj. range is the 
average error. The German rules for: firing however, allow for an error 
of 4 th the range, which will be the error used throughout this book. But 
twice this error should he allowed if the object should be on either 
side of the range underifsonsideration, as the error may be too great or 
too little. However, in the above case, the object is supposed to be on 
one side only of the range considered, and so only the actual error is used. 
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consideration. Thus, if the real distance is 350 yards, and a 
sight of 400 yards is used, the object -will still be struct, since 
the zone grazed by all the cone 3-67 feet from the ground, 
extends from 325 to 400 yards, or for 75 yards. 

Table VII. is a similar one to Table "VX, blit is -worked 
out for the 300 yards sight. 


T .A. BLE VII. 


Distances. 

Upper Trajectory. 

Lower Trajectory. 

Bottom of 
Object. 

Centro of 
Object. 

Bottom of 
Object. 

Centre of 
Object. 

Yards. 

Feet. 

Feet. 

Feet. 

Feet. 

50 

1*42 

4*09 

1*20 

2*87 

100 

2*45 

5*12 

1*99 

4*66 

150 

2*92 

5*59 

2*34 

5*01 

200 

2*86 

5*53 

2*06 

4*73 

250 

2*11 

4*78 

1*07 

3*74 

300 

0*69 

3*36 

—0*69 

1*98 


from this table we see that if the aim be directed on the 
foot of the object, the upper trajectory is everywhere under 
the height of an object equal to half the height of a man (or 
3 -67 feet) as its greatest height is 2-92 feet. Hence, for the 
Martini-Henry rifle, all that is actually required for war 
purposes as regards sights for short ranges, when aim is 
taken at the foot of the object, is a fixed sight for 300 yards, 
and a flap sight for 400 yards, and the usual leaf sight 
for longer ranges* ; but the backsight. ought to be graduated 
for a ftul foresight which men will always use in action. 


* The three sights of the Mauser rifle are 

1. The fixed sight for 270 metres. 

2. % The flap sight for 350 metres. 

3. The leaf sight for 400 metres and upwards. 

The flap sight is the true fighting sight of the rifle ; the fixed sight is 
rather a supplementary sight, to bo 'employed - againsfe objects half the 
height of a man, or the height of a kneeling mam and less ; "while the 
leaf sight for 400 metres is the special sight against cavalry. 

A metre is If*,,- yards nearly. 
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If such a fixed sight for 800 yards is adopted, then simple 
special rules would have to be given for its use at shorter 
ranges, when aim is taken at the bottom of the object ; such as 
“At — yards, aim to be taken one (or two) apparent heads’ 
lengths below the object to be hit.”* But the cases where 
small objects have to be fired at at such short ranges rarely 
occur in war, and never in any serious circumstances as in an 
action. Hence, such rides will have a very limited application. 

The conclusion now arrived at is, that with the Martini- 
Henry rifle, the two elevations of 300 and 400 yards, combined 
with aiming at the foot of the mark, are sufficient to keep 
all the ground up to at least 400 yards well under fire if the 
backsight is graduated for use with a full foresight. If a 
fine foresight is retained, then for each of these distances, 
the elevation for 100 yards less must he used. 

The principle of using a single elevation for different 
distances has now been recognised in England, hut the 
principle has been badly applied. Thus in the Musketry 
Regulations (1887) the 200 yards elevation is to ho used in 
the attack and defence practices; but the men are ordered to 
aim at the head of the enemy at 265 yards in the attack, or at 
820 yards in the defence, and lower down as the distance 
lessens, until at 150 yards in the attack, or 100 yards in the 
defence, from the enemy, the feet are to be aimed at. From 
the foregoing pages it will he seen that this is quite un- 
necessary, as aiming at the feet throughout is ample. More- 
over, in action, under 300 yards, men will not think of the 
range (and much less will they calculate it to 5 yards as in 
265 yards !), and at what part of the enemy’s body they should 
aim in consequence, even leaving out of consideration the 
fact that the enemy will he upright at one moment and kneel- 
ing or lying down the next. "With all the information we 
now have of the wild and high filing of our troops in our 
small wars, anything tending to make men aim high is greatly 
to be deprecated, and this is a strong reason for teaching men 
to always aim at the feet of the enemy. 300 yards is a very 
close range to expect soldiers to he under sufficient control to 
adjust their sights. The range of 400 yards chosen in the 

* A head’s length is about 10 inches. The head of a visible enemy 
would he always seen, and gives a good guide to judge by. A distance of 
more than two “heads” below an object would never be required, as a 
man lying down is 1.50 fee^high, which, added to 20 inches, gives a total 
height of 3.17 feet, which is more than the greatest height of the upper 
trajectory of the 300 yards sight when aimed at the lowest part seen of a 
man lying down. 
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foregoing pages is a Letter distance, while the trajectory at 
that range is under the height of a man above the line of 
sight. 

The above considerations afford a strong argument in favour 
of flattening the trajectory at short ranges, and increasing the 
accuracy of the rifle, in order to cover as much ground as 
possible with one fixed sight. The importance of this has been 
thoroughly realized abroad, for Germany, France, and Russia 
are all meditating the adoption of a rifle with a 0-37 inch 
calibre, both for the above purpose, and also in order to meet 
the probable introduction of a magazine rifle, which requires 
a small cartridge. With this proposed rifle of 0’37 inch calibre, 
a trajectory, whose maximum height is under the height of a 
man, is obtained up to 600 yards, but in the English Service 
it has been decided to consider long range fire more than 
short range fire, and hence it has been laid down that our 
future rifle is to be a 0*400 inch bore, which gives rather a 
lower trajectory than the proposed future Continental rifle at 
the longer ranges, where flatness of trajectory is of little use, 
while it gives a higher trajectory at the shorter ranges, where 
every inch of flatness is required. 

Since the above was first written, the principles of using 
only two sights for the shorter ranges has been adopted for 
the new Enfield-Martini rifle. The sights chosen are, a fixed 
sight for 100 yards and a flap sight for 300 yards. When 
aim is taken by an upright man with the 100 yards elevation 
at a point 5 feet high, when the line of sight is horizontal, 
the bullet will range 350 yards ; and with the 300 yards 
elevation, under the same conditions, it will range 450 yards. 
This is doubtless a better system than the existing one, hut it 
does not give the best elevations for battle requirements. 
These can only be obtained by accepting the principle of aiming 
at the feet, and by an inspection of the trajectory tables for 
different ranges, together with the shot groups at the same 
ranges, as has been done above for the Martini-Henry rifle. 

The Americans, who are our great rivals in accurate 
individual fire at targets, are no believers in being* able to 
obtain such a fire in the trying moments of an action, and 
they fully accept the fact that men will not alter their sights 
at the shorter ranges. Their regulations say: — “When the 
enemy is only at a moderate distance (500 or 600 yards), the 
flatness of the trajectory, and, if the ground is favourable, 
the added effect of the ricochet, render the slight errors which 
may be made in the estimation of the range of but little 


importance. When he approaches within the continuous 
dangerous space of the rifle, no further changes in. the 
adjustment of the sight should he made as his distance varies.” 

With- regard to the necessary rules for aiming when a rifle 
has only two sights for all the shorter ranges, we may quote 
the German musketry regulations as an example. The rules 
for aiming given there, after stating that the aim may under 
certain circumstances he directed at the head, or the centre, 
or the feet of an enemy, are as follows : — 

“As a general rule the foot of the object should he 
aimed at. 

“ At ranges which exactly correspond to the elevation used, 
or which are rather greater than this, the centre of the object 
may he aimed at. 

“ Against objects half the height of a man and under, aim 
must he taken at one or two ‘heads ’ (10 to 20 inches) below 
the object, when the fixed sight is used between 40 and 230 
metres or the flap sight is used between 270 and 330 metres. 

“These rules are not absolute; different circumstances can 
modify them. 

“In firing at very short ranges and on objects of only small 
dimensions, the soldier next the firer can watch his shot, and 
tell him of any necessary correction to be made in Ms aim. 

“In a fire, where several elevations are simultaneously 
employed (see Chap. IX.), aim is always to he taken at the 
feet.” .. .... 

The German rules for the employment of the three different 
sights on the Mauser rifle, in individual firing are as follows :• — 
“ The fixed sight can he used for all ranges between 0 and 
270 metres : the flap sight between 270 and 350 metres. The 
flap sight is the best sight for use against cavalry at short 
ranges (see p. 383). From 400 metres and onwards the 
elevation corresponding to 50 metres under the range, is to be 
used. Example : the elevation for 400 metres to be used at 
450 metres.” (See p. 180). 

The French regulations, after laying down that all aiming 
is to be at the foot of the object, give the following rules for 
the employment of the sights : 

“ The different elevations can be utilized in the following 
manner — * 


* See footnote on p. 7ft. From 0 to 40 metres and from 230 to 270 
metres, aim is taken with the fixed sight at the foot of the object 
Similarly with the flap sight between 330 and 350 metres, 
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“The 200 metres elevation* : between 0 and 200 metres 
against men laying down, kneeling, or standing’. 

“The 300 metres elevation: between 0 and 300 metres 
against men kneeling or standing. 

“The 350 metres elevation: between 0 and 350 metres 
against men standing. 

“ The 400 metres elevation : between 0 and 450 metres 
against mounted men. 

“The employment of the other elevations necessitates a 
greater accuracy in estimating the distance of the object.” 

(0) Limits top. the Employment of Individual Fire. 

Individual fire is the fire of individual men when left to 
their own initiative ; that is to say, it is the fire of men freed 
from all control, and therefore free to choose their object, their 
elevation, and to regulate their own consumption of ammu- 
nition, while collective fire is the regulated, if not simultaneous 
action of a number of rifles against a named objective, in 
obedience to the will of a single man. In the first case, the 
fire is left to the initiative of the individual men, whence its 
name of individual fire, and in the second ease, it is placed in 
the hands of a leader. 

Now it is very important to remember that there are two 
completely different conditions under which individual fire 
can be used : — 

1. Against a mass of enemies in a battle, and 

2. Against a single enemy, or a small group of men when 
accidentally met with. 

With this second condition only it is intended to deal 
here at present. For want of recognition of these two eases 
much misunderstanding has arisen in defining the limiting 
ranges of individual fire, when directed against objectives of 
various sizes, for the soldier would naturally say, “ If it is laid 
down that I am not to fire at a kneeling man, say beyond 300 
yards, then I must never do so if he is at ranges beyond that.” 
On the face of it w r e see that such a conclusion would be absurd 
for battle requirements, where circumstances are quite different 
to the second case given above. In action, in front of the 
soldier th^re is a practically continuous line of enemies, 
behind which, at various intervals, come other lines and other 
bodies of men. If he fires at a particular man in the front line, 
whatever his attitude (though usually -fit is only a bank of 


* The lowest elevation on the French rifle. 
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smoke a soldier has to aim at), and if lie misses the particular 
man aimed at, lie may kit another at either side of him, or one 
in the lines or "bodies of troops behind, while the noise of his 
firing cheers himself that of his passing* shot tends to instil 
fear into the enemy. 

Hence in action the following rules for the limits of 
individual fire cannot apply in the full. In Part II. we will 
more thoroughly study the question of fire tactics in "battle. 
At present we must remember that we are not dealing with 
such tactics. 

Accepting the above definition of individual fire, it becomes 
necessary to fix some limits within which this fire may be 
employed, or else a serious waste of ammunition would take 
place, from the area of the shot groups being too large as 
compared with that of the obj eetives fired at. The accuracy and 
flatness of trajectory of a rifle, the skilfulness of the men in 
firing, and the errors made in judging distances, lay down 
precise limits for the employment of individual fire under the 
supposed conditions. 

These limits may be theoretical or practical ; the first case 
supposes a very good shot making no mistakes and knowing 
the exact distance ; the second assumes that the two factors of 
errors in aiming and errors in estimating distances, will always 
militate in the field against attaining the theoretical result. 

First, with regard to the theoretical limit for the employ- 
ment of individual fire in the field, leaving out of consideration 
any error on the part of the firer in directing his rifle, let us 
see what the limit for the use of individual fire should be when 
the range and elevation for it are exactly known. In this case 
the centra of the shot groups coincides with the position of 
the objective, and hence the depth of the ground grazed ly the 
whole cone does not affect the question, provided such a zone 
exists. In Plate I. we see that 800 yards is the maximum 
range at which there is such a zone grazed on the whole 
cone. Further, at 800 yards the height of the shot group 
being 5T6 feet (see Table V.), or nearly the height of a 
man, and its width 3 '96 feet, a good firer wall put 89 per 
cent, of his shots in an objective of a group of 3 men, but 
beyond 800 yards the depth of the groups are more than 5-50 
feet, and even a good firer cannot put a definite proportion of 
his shots into a line of infantry ; he only fires by chance and 
trusts to luck. Also pve see that at 800 yards the firer must 
make no error in directing his rifle, as the shot group, even 
when well placed, is only just within the height of a man. 


81 


Now, with regard to the practical limit for the employment 
of individual fire in the field. As said above, two factors 
govern it; errors in aiming, and errors in judging distance. 

At 500 yards the width of the shot group is only about 
2-14 feet, and its depth 2*66 feet. Thus, at this distance a 
good firer using the proper elevation , and firing on a group of two 
men, 3*50 feet wide) will put 92 p.c. (deducting abnormal shots) 
into the objective. But this good shot has to judge the 
distance, and in doing so he may commit an error of -Mr- or 62 
yards, too much or too little. The question now is, whether 
this total limit of error of 124 yards is compensated for 
by the depth of the ground grazed by all the cone. Iu 
Plate I. will be found the depths of these zones for 
different ranges. 

From this plate we see that with a 500 yards elevation 
the zone grazed by the whole cone extends for only 51 yards, 
which, therefore, does not even nearly compensate for the 
above possible error in judging the distance, even supposing 
that the centre of the shot group is not displaced by abnormal 
or accidental influences, which, however, is usually the case 
in reality. A similar calculation will show that 400 yards is 
the greatest practical limit for individual firing, and from the 
construction of the backsight of the Martini-Henry rifle, the 
elevation for 400 yards affords a practical guide for the limit 
of such a fire. 

Hitherto we have considered the firer to be skilful enough 
to prevent his rifle moving while firing, but suppose a less 
skilful firer to make an angular error in aiming of about 10 
minutes too high.* 

An angular error, in the position of the line of sight, of 10 
minutes of arc will cause a vertical error in the position of 
this line of 0-873 feet for every 100 yards, and so the vertical 
error will be 4-36 feet at 500 yards and 6-98 feet at 
800 yards. If we add the error of 4-36 feet, of the line of 
sight for 500 yards, to the depths of the shot groups at the same 
distance we get 5-69 feet and hence a firer who makes an error 
of 10 minutes too high in aiming will not he able to hit, at this 
distance, a group of men in line, but he can at 450 yards. 

At 800 yards the depth of the shot group being 5*16 feet 
or nearly equal to the height of a man, a firer must not make 
even the least error, and hence 800 yards is the theoretical 

* This error must not be confounded, with taking too much foresight. 
It is an error to he allowed for besides this latter error, and is due to un- 
steadiness in holding the rifle to the shoulder. 
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limit, while 450, or, better still, 400 yards, from the construc- 
tion of the backsight, is the practical limit for individual fire. 

It may be remarked here that though the effects of an 
angular error in aiming - increases with the distance when fired 
at a vertical target, yet this is not the case if the bullets are 
received on a horizontal surface, or on a series of targets 
placed in column. In fact the error in range caused by a 
given angular error in aiming decreases instead of increases 
with the distance. 

3? or example, the angle of elevation for 100 yards is 0° 10' 
and for 200 yards it is 0 C 21' or a difference of 11' for a 
difference in range of 100 yards or 1' for about every 9 yards. 

The angle of elevation for 400 yards is 0° 49' and for 
500 yards it is 1° 9' or a difference of 20' for a difference 
in range of 100 yards, or 1' for about every 5 yards. 

The angle of elevation for 900 yards is 2° 28' and for 1,000 
yards it is 2° 50" or a difference of 22' in a range of 100 
yards, or V for about every 4 - 5 yards. 

This explains why the length of the front or beaten zones 
shewn in Hate I. vary very slowly after 500 yards. 


Kesume. 

If we compare the heights of the objectives met with in war 
with the depth of the shot groups beyond 400 yards, and if 
we consider the errors caused by any angular deviation in 
the aiming, we are forced to the conclusion that even a good 
shot has very little chance at greater ranges of putting a 
definite proportion of his hits into an objective the height of 
ft man. 

On the other hand a cone, capable of causing an efficacious 
dangerous zone, cannot be obtained unless at least 50 cartridges 
are fired. A single man cannot afford to expend such a great 
amount of ammunition on a single objective, especially 
if he cannot watch the results of his shots, and even if he 
attempted to do so, he would not have time to expend such a 
great proportion of his supply sufficiently rapidly or in 
identical conditions. 

Further, it is necessary that this depth of zone should be 
at least equal to one-fourth the range, in order to neutralize 
the effect of a probable wrong estimation of the distance, but 
this proportion of the zone, grazed by the whole cone, to the 
range, only exists when the range is under 400 yards. But 
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this error of estimating the distance can only he absolutely 
corrected when the trajectory is under the height of a man, 
which occurs only for ranges under 400 yards, and hence the 
400 yards range should he considered as the maximum limit for 
individual fire in the field. The construction of the present 
backsight of the Martini-Henry rifle also favours this 
conclusion for practical purposes. 

Thus, when the distances are estimated it is useless to fire 
over 400 yards, and when the distances are exactly known, 
over 800 yards, and then only at suitable objectives, and as these 
distances have been worked out for a good marksman they 
may he taken as the extreme ones and should never he ex- 
ceeded. 

The Germans say, from the preceding arguments, that 
nothing is to he expected beyond 400 or 800 yards from 
the fire of single men, and that at such distances, the skill of 
the firer cannot counterbalance the unfavourable influences 
independent of his action.** 4 Thus, instead of making 8 skilful 
men, free to choose their own objectives, fire 60 cartridges in 
2 minutes on 8 or 10 objectives perhaps, they prefer at greater 
ranges than the above, to resort to an intermittent collective 
fire, that is to say to concentrate simultaneously the fire from 
60 men, expending an equal number of bullets, on the same 
objective with the same elevation, and then to make a pause 
in the fire. The Germans consider individual fire over the 
ranges given above, that is to say, a fire, the conduct of which 
is left to the individual men, to be a true waste of ammunition. 

The Germans particularly insist on the fact that in war the 
object and the firer are not stationary, but are subject to 
movement at the end of very short intervals of time ; hence the 
impossibility of a soldier, placed at distances at which the zone 
grazed by all the cone cannot be considered from being so small, 
being able to expend a sufficient number of projectiles in 


* Two French, writers have made the following calculations as to the 
number of rounds required by an average shot at different ranges to put 
an isolate standing enemy hors de combat. Either estimate show's the 
great increase of ammunition required as the range increases, to effect a 
given result. 


Range, in metres .... 

200 

300 

400 

500 

600 

Number of rounds . . 

13 

16 

3# 

47 

. 112 

~ 

5 to 6 

10 to 12 

14 to 16 

30 to 34 


F 2 
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identical conditions, that is to say, of firing at the same range 
and from the same place, a series of bullets on the same object, 
all of which are indispensable conditions to be fulfilled, in 
order to obtain mi efficacious dangerous zone.* The soldier, 
on the contrary, fires at first on one object, then on another, 
and it is not possible for the trajectories of projectiles, so 
fired in different directions, to form a cone of any density .f 

Of course in outpost, or in advance or rear guard work, 
individual fire can he used in certain circumstances at any 
distance, but in this case the fire is mainly made use of as a 
signal or for intimidation, and the firer does not expect any 
other result. 

Thus, at 400 yards, the zone of individual fire, or of fire which 
does not rise above the height of a man, or of fire based on 
the extent of the zones grazed by the whole cone, terminates, 
and the zone of collective fire , or of fi re based oil the depth of the 
efficacious beaten ground, begins. This collective fire, in which 
the control should he invariably placed. in the hands of 
the leaders, and not abandoned to individual inclination, 
is conducted on the Continent according to principles which 
will he pointed out in Part II. 

With regard to the limits for employing individual fire 
against different objectives, the German regulations lay down 
for the Mauser rifle that — 

“ A good shot can be expected to hit 

“At 200 metres, an object of less height than half the 
height of a man. 

“At 250 metres, an object of half the height and of the 
full width of a man. 

“At 350 metres, an object of half the height, but of 
greater width than a man. 

“At 450 metres, an object of the height of a man, or of an 
isolated mounted man. 


* The fire of crack shots on an enemy in line at 800 yards, at which 
the zone grazed is. two yards deep, and the shot group 6 feet high, 
would only he justified, according to German ideas, in siege warfare, 
when the position of the firer and the objective are more fixed than in 
the open field. Some say the distances can he measured off a map, 
hut no maps are usually available in the field that would allow of distances 
being measured with such great accuracy. 

f It is necessary that a sufficient number of bullets should be fired 
under the name conditions to obtain the hits, for the group to merit the 
name of a shot group. 
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“ When tlie range is exactly known, the last two distances 
may be respectively increased to 400 and 600 metres. Beyond 
these limits, certainty and rapidity of effect must be sought 
for in the simultaneous employment of a great number of 
rifles directed on the same objective.” (See Chap. IX.) 

The French regulations for the Gras rifle lay down the 
following limits : — 

“ The limits for the employment of fire depend on the 
accuracy of the arm, on the knowledge of the distance, on the 
dimensions of the object, the skill of the firer, arid on the 
form of the ground. 

“ In war, the moral state of the troops who fire and the 
quantity of ammunition at their disposal must also be con- 
sidered. Therefore, limits for the employment of fire cannot 
be fixed in an absolute manner. 

“ Nevertheless, the results of numerous experiments, allows 
of some general rides being laid down. The distances at 
which there is a chance of hitting without an exaggerated 
consumption of ammunition are limited as follows : — 

“At 220 yards, for a sheltered or lying down man. 

“At 330 yards, for a kneeling man. 

“At 440 yards, for a standing man. 

“At 500 yards, for a single mounted man. 

“At 550 yards, on an isolated squad, lying down. 

“ The way that the form of the ground influences these 
distances, is that the folds in it, or cover on it, may allow of an 
enemy to get within shorter ranges than those laid down.” 

The American and English regulations have almost exactly 
followed the French ones. 

From the foregoing pages, we see that the limits for the 
use of the different elevations are governed by very different 
considerations in England and on the Continent. 

In our Army the limits are fixed by considerations 
deduced (1) from the heights of the mean trajectory above 
a horizontal line of sight when directed on the centre of a 
standing man and (2) from the extents of the theoretical 
dangerous zones corresponding to an objective 51- feet in 
height («.<?., the height of a man).* Abroad, however, as we 
have seen the limits are based (1) on the heights of the upper 
trajectory <?f the cone of bullets above a supposed horizontal 
ground, (2) on the depths of the grazed zones, f corresponding 

* See dimensions of objects given on p. 58. * 

t A grazed zone is the distance in which the bullet remains under the 
height of the object to he hit, during its flight. 


to the height of a standing, a kneeling, or a lying man, 
( 3 ) on the whole cone of dispersion of the "bullets, and (4) 
on the connection between the widths of the groupings of 
bullets at each range and the most usual objectives in 
war. In other words, abroad, the flatness of the trajectory, 
the ordinates of the extreme trajectories, and the accuracy 
of the rifle are considered together, — this accuracy being 
measured by the dimensions of the surfaces in which the 
rifle can group its shots at each distance, after deducting 
a certain percentage for abnormal hits which varies with the 
distance. 
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CHAPTER YI. 


REMARKS ON THE EFFICACY OF INDIVIDUAL 
FIRE AT DIFFERENT RANGES. 

Experiments with modern military rifles against targets, show 
that at 100 yards the accuracy is uniform for all objects ; at 200 
yards the difference begins to be felt according to the size of 
the target. At 300 and 400 yards the difference is still 
more marked. 

After 500 yards against a kneeling man, and after 600 
yards against a standing man, there is scarcely any chance 
of hitting him. 

After 500 yards the percentage rapidly diminishes for 
kneeling formations, and after 600 yards for standing for- 
mations. 

Experience in war, however, shows that when men are 
opposed to a heavy fire, then at the shortest ranges, where 
the danger is greatest, the accuracy of the fire, contrary to 
peace experiments, is worst of all. Consequently, peace ex- 
periments at short ranges can rarely give us any data for war 
purposes. At the short ranges, it is discipline and control 
that tell chiefly, by enabling the men to carry out orders. 

As regards immunity from losses, experiments and ex- 
perience show* that the lying down formations are far 
superior to the kneeling ones, and still more so to the 
standing ones. Cavalry, consequently, suffer more from their 
greater height and surface exposed. 

The results, usually obtained in peace experiments, are the 
greatest ones that can be got in exceptional cases with a very 
good shot, good arms and ammunition, the range being known, 
and the result of the shots signalled back ; besides which, the 
mean trajectory is supposed to pass through the point aimed at, 
which however is rarely the case, and the effect of wind is also 
neglected. This shows the uncertainty of getting anything 
like the aBove percentages in ordinary circumstances, and 
shows in the plainest characters, the extreme uncertainty of 
individual fire. # 

The influence of wind depends on its intensity, direction, 
and on the range or time it has to act on the bullet. With a 
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strong side wind at long ranges, such as 1,000 yards, the devia- 
tion may be 50 or more feet, and ■with such a wind, accurate 
filing is very difficult, from the rifle being- so shaken by it 
(unless it can be rested on anything). To hit the object, we 
must aim a certain amount (which has to be judged at the 
firer’s discretion), to the side of the object in the direction of 
the wind. Such a wind must considerably reduce the chances 
of hitting, because a definite point is not usually to be found 
outside the target to aim at each time, so that the aim may 
vary for every shot, because a man cannot tell if he has 
judged the amount correctly. 

In exa minin g the results of experiments, we shall find that 
the percentages of hits diminish progressively with the distance. 
The progressive diminution of the value of these percentages 
is caused by the relative proportions of the surface of the 
target, and of the amount of the errors in shooting, and, con- 
sequently, the percentages obtained on large targets diminish 
less rapidly, as the range increases, than those of the smaller 
ones. 

To explain some results, we must remember that the height 
of infantry remains the same in all formations in the same 
attitude (i.e., whether lying down, kneeling or standing), and 
that, therefore, the size of the target can only be increased 
by spreading it out laterally. 

This fact strongly points to the use of restricted groups on 
the battlefield, when serious action is not intended, with 
ample spaces between them when possible. The more 
accurate the arm , the letter the results obtained at small objects , but 
this difference is not so sensible on larger objects as grouped formations , 
against which a less accurate weapon is as good as a more accurate one. 

The combination of the errors of the rifle for different 
ranges with the mean trajectories allows us to get a very fair 
comparison of the dangerous zones of the arm. 

Trace the mean trajectory until it meets the ground. (See 
Fig. 6, p. 59.) The theoretical dangerous zone extends from 
the point where it is a man’s height from the ground to the 
first graze, not counting ricochets. But this is not all. Trace 
the enveloping cones of the vertical errors and prolong them 
until they also meet the ground. Then, not counting ricochets, 
the real dangerous zone is from A to G-, where A'ls the point 
where the under side of the cone first comes within a man’s 
height of the ground. 

# From Fig. 6, we see that there are really three distinct zones, 
viz., from A to 0, called the rear dangerous zone ; 0 to E, the, 
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central dangerous zone ; and E: to Q-, the front dangerous zone or 
beaten zone. If the errors are greater than those supposed, or 
if the trajectory was more curved, there would he no central 
zone. This can he seen from Plate L 

All the space between 0 and E is the true dangerous zone of 
the rifle, as nearly 100 per cent, of the shots will strike between 
these points. This true dangerous zone depends both on the 
flatness of the trajectory and. the accuracy of the arm. If the 
trajectory is high , whatever the accuracy , it will be small. If 
the trajectory is very low , but the accuracy is slight, we shall at 
all events get a central zone of moderate length. Hence we 
see that flatness of trajectory is of more relative importance 
than accuracy. The ideal of perfection of fire is an almost 
straight trajectory with such an accuracy that at the greatest 
distance of firing the diameter of the circle of the double 
probable error does not exceed the height of the enemy. We 
are still far from this. 

The exact length of the dangerous zones shewn on Plate I. 
are for the given distances, which latter can rarely be exactly 
ascertained in the field, even with range-finding instruments, 
and even if the range is exactly known, the variations caused 
by the powder, the barometric pressure and other known 
and unknown causes, render it impossible to obtain this zone 
accurately, under all conditions, and hence they are only 
approximative. 

The dangerous zones for cavalry are greatly in excess of 
those for infantry, from their greater height and the greater 
chance of hitting them. 

Prom the comparatively great depth of the dangerous zones 
we see that deep formations like columns, must suffer more 
than thin formations like lines, and hence these latter for- 
mations must always he used under effective fire. 

The figures in Plate I. show the inutility of individual long 
range fire, from the small extent of the ground covered. 
With the 300 yards elevation, we have a dangerous zone six 
times greater than that of the 1,000 yards elevation, but when 
we also come to consider the far smaller area of the shot 
group at the shorter range, we are many times more likely 
to hit a man at 300 yards than at 1,000 yards. 

At long ranges we must also consider the fact that tks 
effect produced does not correspond with the number of shots 
fired, and therefore, an enormous consumption of ammunition 
is required to obtain a satisfactory result. We must remember 
hat all our remarks are at present confined to the fire of 
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individual men, each filing at a different mark; tlie collective 
fire of masses will be considered later on. Long range fire is 
all very well where the supply of amnnmition is unlimited, 
when it would only cease from the fatigue of the firer, or the 
choking of his weapon. 

In a siege, when the position of the enemy’s batteries are 
known and their position is in the limits of the range of the 
weapon, long range fire can he well used, for the soldier 
behind cover can rest his rifle and can fire over 200 rounds in 
a day without much fatigue. In this case he is not then 
obliged to confine himself to the 100 or 120 rounds which are 
usually only available for him in the field. 

There is an absolute necessity in the field to take count of 
the consumption of cartridges, from the great difficulty of 
supplying them under fire. If the soldier begins to fire at 1 ,400 
yards, he will have time to consume the greatest part of his 
ammunition before producing any serious effect. Disregarding 
a few slight losses, the enemy will advance in an extended 
formation up to 600 yards, at which distance he will begin 
to experience serious losses. If the enemy has reserved 
his fire, and if his soldiers have fired hut little, they will 
begin at this distance a fire which will he almost decisive, 
from the moral and material effect it will have ; a moral effect, 
because the soldier, who sees that his fire does not stop the 
enemy, gets nervous and loses confidence in his arm ; and a 
material effect, because the enemy has a greater number of 
cartridges to fire, and consequently, by keeping up a careful 
fire at 600 yards and under, may use up their opponents’ 
cartridges, and then advance to 300 yards, at which distance 
the effect of fire is terrible, and the side which has used up all 
its cartridges is lost, and perhaps destroyed without being able 
to reply. A disordered rapid flight cannot save it, as bullets 
travel quicker than legs, and in the time a man takes to run 
400 or 500 yards (say 2 minutes) he can receive 20 shots from 
his adversary, who aims at his ease, as he runs no danger. It 
will not be a fight, but a massacre. 

The Trench regiilations of 1875, laid down. <ft Tho attackers 
advance in deployed groups until the enemy’s infantry fire 
becomes dangerous at about 800 yards ; then the groups must 
be deployed, and the march continued in this formation. At 
this period a slow fire is to he opened by the scouts only.” 
The utility of this has been queried by many Trench writers, 
who rightly consider individual fire to he useless at such 
ranges. Scouts in advance are useful to get information of 
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t3±e ground, but tliey should not waste their ammunition by 
firing at such long ranges. The French regulations go on to 
say, “ oh reaching 600 yards, at which distance fire can he 
used with advantage, it will open along the whole line.” 
Then follow the details for the continuation of the attack, 
until the enemy is approached to within 800 yards. “ At this 
distance a rapid fire is delivered to cover the position occupied 
by the enemy with a hail of halls, to destroy the moral force of 
the defence, and to raise that of the attack. After some 
moments of this rapid fire, a quick advance is to he made, &e.” 
“ The enemy may abandon his position, either because he 
feels his inferiority, or because he has used up /us ammunition , 
or because his flanks are turned, &c.” These passages are all 
the more remarkable because the French used a general long 
range, individual fire at from 800 to 1,500 yards with some 
success under certain favorable circumstances in 1870-71, 
especially in the battle of Gravelotte at St. Privat. 

Want of ammunition has often caused an attack to cease, 
as well as to cause a position to be abandoned. 

In the war 1870-71, no useful effect was gained by the 
long range individual fire of the French infantry against the 
German extended formations. It certainly caused serious 
losses to closed masses, hut it had comparatively little effect on 
the Prussian infantry in dispersed order, so that this infantry 
could always advance up to 400 yards, the then maximum 
range of their rifle, from which they opened fire without 
much disadvantage. The same remark applies to the long 
range individual fire of the Turks, and the attacks made by 
the Russian infantry in 1877-78. 

Fire at long ranges, is a negation of the offensive, and 
should be avoided for this reason alone as a general practice. 

Hitherto, we have supposed the distance to be exactly 
known, and, if we now consider the great errors made in 
judging distances, we realize how greatly the efficacy of fire 
at long ranges may he diminish ed, especially as the distances 
increase it is harder to judge, which increases the errors, 
while the length of the dangerous zone decreases. 

From what has been said in the foregoing pages we can 
now see wlr^ it is that the knowledge of the accuracy of an 
arm (i.e., tne probable chance of hitting), combined with 
the mean trajectory, is absolutely necessary, if we wish 
to know exactly the value of its fire, oi^an object of given 
dimensions at known and unknown ranges. 

Officers who have to determine the direction and intensity 
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of the fire, such as those commanding the firing line, must 
have this knowledge. A knowledge of the dangerous zone, 
as determined hy the mean trajectory only, is of no practical 
utility to an officer, hut he ought to know as well both the 
size of the group of bullets which envelop the purely theo- 
retical trajectory, and the flatness of the trajectory. It is 
only by the combination of these data, accuracy and flatness of 
trajectory (both of which vary according to the range), that 
the probable efficacy of a fire can be calculated, if the range is 
known and the sight properly adjusted to it, with no disturb- 
ing wind, and if the point of mean impact coincided with the 
point aimed at — conditions which rarely exist, except for the 
shortest ranges, showing the uncertainty, and therefore 
probable waste, of long range individual fire. From a know- 
ledge of the heights of the trajectory and of the errors of 
the Martini-Henry rifle, given on p. 53, simple graphical 
representations have been drawn (see Plate I.), which 
shows in a striking way the diminution of the efficacy of fire 
according as the range increases. 

The Preneh musketry regulations of 1877, limited the fire of 
the mass of infantiy on the practice range to 600 mitres (660 
yards), and those of 1875 insisted on the inutility of fire at long 
ranges, and on the necessity for infantry reserving its fire for 
close ranges. A sight graduated up to high ranges (say ley and 
1,000 yards) is a permanent source of danger for imperfectly 
trained troops commanded hy inexperienced officers. They should 
he taught that this sight ( with ‘which it is also very difficult to fire) 
is only meant for some very rare and particular cases, such as in 
sieges, where ranges can be accurately measured and the effects 
watched , and that in the field, after 800 yards (putting down 
the outside limit), the individual fire of skirmishers has no efficacy, 
whilst under 600 yards it is dangerous, and its effect is decisive- 
as soon as we are within 400 yards. This was the experience of 
the Franco- German and Kusso- Turkish Wars. 

Taking all things into consideration, from the flatness of 
the trajectory; the errors of an average shot; the appear- 
ance, for aiming at, of the size of the object at the range ; 
from being the limiting range at which a dangerous zone, 
grazed by the whole cone, exists throughout its length when 
aim is taken at the feet; from the probability of the error 
in judging the distance being commensurate with the 
dangerous zone; and from the dispersion of the bullets 
being not too great; the range of 400 yards appears to be the 
maximum range at which an average shot should be allowed to 
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fire individually, when the range lias to be guessed, and then 
only at objects the size of a single upright man. Single 
horsemen may be fired at up to 450 yards under similar con- 
ditions. Good shots might be allowed to fire up to 600 yards, 
and very good shots to 800 yards, but only if the range u 
known, and the probable effect of any wind not very great. At 
short ranges, up to 400 yards, causes of error such as weather, 
density of air, lighting up of sights, drift, wind, and other 
deviating causes, have only a slight effect 


Sons Observations on Range, Flatness of Trajectory, 
and Accuracy. 

At 400 yards, every shot can be put into a six feet square 
target by a good shot, but taking a number of men we find 
that only from 30 to 60 p.e. of the shots hit, and we also find 
different results obtained by the same men in different years, 
and under different instructors. The difference in the results 
obtained , will always depend more on the instruction acquired, than 
on the theoretical value of the arm. Whatever may be the theoretical 
accuracy of this arm , if the instruction of the soldier is bad, the 
results must of necessity be only moderate. 

The following is of great importance for military rifles. An 
examination of all results of firing, shows that the most accurate 
ami has only a real super iority when the object fired at is of small 
dimensions. In such a case, a very small amount, more or less, 
in the errors of the rifle is not to be disdained. But on targets 
representing even a simple group of men, or the head of a 
'column, of fours, the difference of results obtained, is only 
slightly felt with an ordinary firer. It is only very good shots 
alone , who can appreciate the value of, and make good use of a 
more accurate arm. Thus, if at 300 yards range the mean 
absolute error of one rifle is 7-9 inches, and of a second one 
12*5 inches, a very good shot will obtain the following percent- 
ages on the circular targets against them. 


Diameter of P.O. of the P.C. with. 

Circular Target. First Rifle. Second Rifle. 

U feet. 100 99-5 

3 ,, 100 79-0 

n „ 76 • 45*0 


But an ordinary firer who can get only 40 p.c. of the above 
results on the 41 foot target, will not get anything like this 
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percentage on the B] foot target, whichever rifle he fired 
with. He would scarcely get to 10 or 12 p.c. of the above 
results oil the smaller target, because the deviations caused 
by his want of skill are much greater than the difference 
between the two mean absolute errors, which is only about 4-6 
inches. 

All the experiments and trials made by us and other nations 
at known ranges, give much the same percentages, and show 
that practically all the present rifles for war purposes have the 
same accuracy in the hands of a large number of men, and that 
the value of the results depends much more on the instruction of 
the men than on the arm itself. 

But when we come to consider the flatness of the trajectory, 
this is not the case. At unknown distances it will have an 
enormous influence on the results. Two rifles fired by the 
same man, when the range is only approximatively known, 
will give very different results according as the curvature of 
their trajectories permits of a greater or less error of elevation 
of the sights. The lower the trajectory, the greater may be 
the error allowed in appreciating the distance to get the 
same result. Judging distance is always a difficult matter 
to do, even with fair accuracy, and the difficulty increases 
rapidly with the range, while the shot groups also increase, 
and the practical dangerous zone rapidly decreases at the 
same time, and so intensifies the error. Everything points to 
the inutility of long range individual fire, and the necessity 
of keeping such fire for the shorter ranges of 400 yards and 
under. 

"W*e now see why accuracy of fire, though it plays an 
important role, is placed after range and flatness of trajectory 
in order of importance (see p. 11) in the qualities of a military 
rifle. However, these three factors are so connected, that they 
cannot be separated without giving partial, and, therefore, 
erroneous impressions. We cannot employ in our calculations 
• a purely linear trajectory, hut we must envelop it in a cone 
of trajectories, governed by the usual errors made in 
shooting, and it is by so doing that we can he certain of the 
value of the results, and be able to compare the relative value of 
any arms. # 

Bange and flatness of trajectory are the first considerations, 
as they remain the same for all firers, and any progress in 
them, is a progres.«for the whole mass. 

Accuracy is, therefore, in a certain measure, subordinate to 
flatness of trajectory and range. When it is sufficient, it is 
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not indispensable to increase it, for this increase can only be 
utilized by the best shots, and not by the mass, but still, when 
increased accuracy can be conveniently obtained, it is advisable 
to do so, for it helps to increase the dangerous zones of a good 
shot. 

Thus, a military rifle ought to have a fairly long range, 
with the flattest trajectory and greatest accuracy possible. 

The question of the accuracy required for a military rifle is 
well stated in the following extracts from lectures given in 
the Eoyal United Service Institution, by Colonel Y. I). 
Majendie, E.A., in 1867 and 1869 respectively: — 

‘ 1 Extreme accuracy is, of course, a good thing to have in a 
military rifle, just as well as to have a watch which will 
beat time lilce a chronometer; but for ordinary circum- 
stances of warfare a rifle of average precision will answer 
all our purposes, just as a chronometer movement is not 
absolutely essential in every day life. If we can get the 
extreme accuracy in either case, without sacrificing other 
qualities or without great outlay, well and good ; but men 
exposed to a searching fire, hurried, wearied, confused, 
surrounded by smoke and strange noises, wounds and terror, 
will fail generally in giving good effect to the precision of 
which even a moderately accurate arm is capable.” Again, 

‘ ‘ I have always held a strong opinion that it is unwise to 
sacrifice to exceeding accuracy of shooting, other qualifica- 
tions. If you cannot obtain such accuracy without serious 
loss, without incurring a danger of fouling, without unduly 
lengthening or strengthening your cartridge, without unduly 
increasing your strain, then assuredly the extreme accuracy 
should be thrown overboard. But it will hardly be con- 
tended that if without any such loss you can secure an 
exceedingly accurate rifle you should not secure it. For 
ordinary purposes of warfare this great niceness of shooting 
is, I admit, not necessary.” 
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CHAPTER YII. 


f 


RAPIDITY OF FIRE.— USEFUL EFFECT. 

Rapidity of fire is the possibility of firing the greatest 
number of shots in a given time. Many think that the value 
of breech-loading arms depends on the rapidity of their fire. 
Though we must not exaggerate the importance of rapidity of 
fire, yet we must take it into serious consideration. The object 
is attained by reducing to a minimum , the time required to load 
the rifle. We must be very careful not to look upon a breech- 
loading rifle as an arm for rapid fire, but as a rapid loading 
arm, which allows a man to be always ready with it when a 
favourable moment comes, because very rapid firing is generally 
inaccurate and worthless, and causes a deplorable consumption 
of ammunition, from its usually being unaimed, and, perhaps, 
not even fired from the shoulder, especially if the firer is 
excited. The only case when unaimed rapid fire is peimissible, 
is when a thick line of the enemy is very near (i.e., within 200 
yards). 

The rapidity of fire of military rifles is nothing else than 
a result of facility of loading, and of being able to keep up 
the fire. 

All breech-loading arms are either simple breech-loading 
or magazine arms. The former have to he loaded every time, 
after firing, with a cartridge taken from the pouch, the latter 
have a magazine, either in the butt or under the barrel, 
or one that can be attached, containing from 6 to 10 cartridges, 
which are put into position for firing by an automatic 
mechanical movement. The rapidity of a continuous fire with 
these magazine arms is only greater thaw that of the ordinary rifle 
as long as any cartridges remain in the magazine. After that, 
even if the soldier has time to refill it, the rapidity of fire in a 
given time becomes the same as that in a simple breech- 
loading rifle, at all events, with the magazine rifles that are at 
present before the public. 

A simple breech-loading rifle can be fired about 6 to 10 
times in a minute from the shoulders and with aiming. It 
can be fired quicker from the hip, without aiming, and by 
jerking the trigger. The Martini-Henry rifle can be thus 
fired twenty-five times in a minute. 

a 
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The best magazine rifle, with its magazine full, can be fired 
15 to 18 times in one minute without taking it from the 
shoulder, after which it can only he fired at the rate of an 
ordinary breech-loader. 

Thus, practically a large number of rounds such as 100, if 
fired as rapidly as possible, can be fired by either kind of rifle 
in about the same time, 7 or 8 minutes.* But with such fire 
we must consider the excessive fatigue that it causes, the 
right shoulder becomes bruised and very fatigued by the 
recoil, and the muscles of the arms and shoulders, especially 
those of the left arm, become unsteadied by a sort of nervous 
trembling; the rapidity of fire quickly diminishes, notwith- 
standing any muscular efforts which tend still more to 1 
weaken the firer, and so takes from his fire any kind of: 
accuracy, that the hest shot would miss a battalion column, 
at 100 yards under such conditions. 

Colonel Campe says : — “ The rapid fire (at the final stage of' 
an attack) ought not to last more than five minutes ; 40 or 50' 
well aimed shots fired by each man ought to suffice, especially 
when the artillery has prepared the attack and shaken the 
enemy. If the fire lasts longer, the men begin to fire badly;, 
and finally the fire slackens. The moral effect that one wishes* 
to produce ou the enemy diminishes or vanishes, and tin? 
enemy has then time to bring up reinforcements to tlfe 
threatened point. On the other hand, the increasing ardour 
that the offensive movement, aided by the firing, has given 
to the men, dies out by degrees. A rapid fire always creates 
confusion, an evil which is not slow in passing into the minds 
of the men, who soon see and hear nothing, and finish by 
escaping from the control of their leaders. It is necessary, 
therefore, to move forward at the end of five minutes.” 

Colonel von Scherff is of the same opinion. “The physio- 
logical influence of a rapid fire on the nervous system of the 
combatants is such that, at the end of a very short time, 
which cannot reasonably last more than five minutes, the 
troops on the offensive mil either dash forward or retire.” 

The French regulations fix the duration of the rapid fire at 
the last stage of the attack at three or four minutes. 

The Belgians, in 1881, carried out some experiments on 
the duration and rapidity of a rapid fixe. The following is 


* When the fire is not carried out as rapidly as possible, far more- 
rounds can be fired from a magazine rifle than from a simple breech-- 
loader. See p. 502. 
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tile account given of them. “The necessity of a rapid fire, 
executed at the distance where a rifle has its full efficacy, is 
generally admitted now-a-days. Eut independently of" the 
physiological influence, of which Yon Scherff speaks, it appears 
necessary to ask whether, in this rapid fire, the rifle would 
not become so heated, at a given moment, that the men firing 
would find themselves compelled, by this fact alone, to suspend 
their fire.* This evidently would depend on the degree of 
rapidity attained by each man in the fire, which latter would 
be so much the more quickly interrupted or suspended by the 
heating of the barrel, as the skill of the man in loading and 
firing quickly was greater. 

“Oil account of this consideration, 100 men have been made 
to fire individually (with the Albini rifle) as quickly, and for 
as long a time, as possible. The men were ordered to aim, 
and the number of cartridges fired by each man, and the 
time taken to do so were recorded, and are given in the 
following table, the numbers in which give an idea of the 
great differences which exist between, different men. 


TABLE 'VIII- 


Time 

employed. 

Number of Cartridges flred individually by each Man. 

m. s. 

2 10 

17-25-19-20 

2 40 

14 

3 0 

26-30-30 

4 0 

25-30-30-22-28-30-30-30*39-30-30-30-30 

4' 30 

30-35-40-30-30 

' ' 5 ' 0 

28-38-48-30-30*32-31-30-23-31*40-40-41-40-40-36-31-35 

C 0 

33-31-40 

6 30 

64-50 

7 0 

1 27-39-50-50-50-50 

7 10 

50 

S 0 

70-70-70-70-4S-50-50-55-55 


“ These differences show that many men continued firing, in 
spite of the very sensible heating of the barrel, while others 
stopped prematurely. 

“The l’e.fult of this experiment shows that the average per 
man was 35 shots in five minutes, that is to say that in the 

~_~™ ~~ ~w~ — ——— 

* This healing of the barrel is a very important question. In the new 
Enfield- Martini rifle, the lower part of the barrel is covered with a 
wooden casing, to preserve the men’s hands from the hot barrel. 
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maximum time which a rapid fire should, according to the 
authorities given above, each man fired on an average 85 
shots, or seven per minute. 

“ Hence, at the moment of opening the rapid, fire, each man 
should have at least 40 rounds at his disposition. At the 
same time we must not lose sight of the fact that when the 
rapid fire ceases, the advance by successive rushes may have 
to be re-tahen, which would require a further supply of 
ammunition.” 

The Belgians, again, made some further experiments in 
1883, in rapid firing at a range of 250 metres, during periods 
of three and four minutes. They wished to determine prac- 
tically certain data, as follows : — 

L— -The heating of the barrel. 

2. — The average number of cartridges that a soldier can 

fire in one minute with the Belgian rifle, and conse- 
quently the number of cartridges a soldier should 
carry. 

3. — The influence which a prolongation of rapid firing 

can have on the efficacy of the fire. 

It was found that at the end of three minutes, the barrel, 
though hot, could be held, hut not so at the end of four 
minutes. 

The men, while aiming, and while only seeldng rapidity of 
fire in rapidity of loading and in raising the rifle to the 
shoulder, fired nine shots a minute, or thirty-six in four 
minutes. Now, if an attaching force has advanced from 700 
to 250 metres by rushes of fifty metres, and has fired three 
rounds at each halt, it will have expended twenty-seven 
rounds per man before reaching the 250 metres range, which, 
added to the ammunition expended in a possible rapid fire of 
four minutes duration, makes a total of sixty-three rounds 
per man (or nearly all he carries at present) expended before 
the final assault and subsequent pursuit takes place, shewing 
that a considerable battalion supply must ho carried, and that 
an increase must he made, as well in the amount carried by 
the men themselves, as the possibility of long range fire has 
also to be considered. 

In comparing the results obtained after a rapid, fire of four 
minutes with those obtained by a similar fire of tliree minutes, 
it was found that the relative efficacy of fire diminishes with 
the greater duration of the fire. This is due to the heating 
of the barrel, which alters the trajectories and makes the 
manipulation of the rifle more difficult, — to the fouling of 
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the barrel, to the accumulation, of smoke which made it harder 
and harder to aim, to the fatigue of the men, and to the excite- 
ment which a prolonged and rapid fire produces on the 
nervous system. From this, it can be concluded that four 
minutes is the extreme limit during which a rapid fire can be 
kept up. But, in these experiments, the men were fresh and 
had not been previously moving and firing as they would 
have to do in action. Hence the inconvenient heating of the 
barrel and the extreme fatigue caused by rapid firing would 
probably be reached in about two instead of four minutes, in 
reality (especially if the bayonets are fixed), which is the 
practical limit already given. 

Experience shows that the mass of men cannot support a 
really rapid fire for more than 2 minutes, while maintaining a 
reasonable accuracy, that is about 20 rounds with a simple 
breech-loading rifle, and 26 to SO with the best magazine 
rifle. 

Some similar experiments carried out in France showed 
that after men had been fatigued by being marched for four 
hours over bad roads, not only was the rapidity of the fire 
decreased, but also the percentage of hits. Consequently, the 
above results may be looked upon as maximum ones, 
especially at the end of a hotly contested fight. 

Thus, in a continuous rapid fire, magazine arms do not lead 
to a waste of ammunition any more than ordinary breech- 
loaders, while in certain cases in war they may be most 
valuable, especially for the defensive, when magazine rifles 
would have an advantage over ordinary breech-loaders from 
being able at a given moment to deliver a much more rapid 
fire, and to pour in a greater mass of projectiles, which would 
probably have a decisive effect. At close ranges, rifles of all 
kinds have about an equal value as regards accuracy and 
flatness of trajectory and then it is that rapidity of fire must 
be taken into account in considering the final result. 

The comparison of rifles, by their range, flatness of trajectory, 
and accuracy only, is not sufficient to give an exact idea of what 
these weapons can do in war. The value of a fire depends 
not only on its possible destructive power, but also on the 
promptitude of this action, called its useful effect. 

The rapidity of a fire is expressed by the number of rounds 
expended by one man in one minute, and it is found by 
multiplying the total number of shots fire^ by 60 and dividing 
by the time of firing in seconds multiplied by the number of 
men firing. 
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Thus, if 82 men fire 526 shots in 1 min. 12 sec. (72 seconds), 
the rapidity of fire is ^f-fxiKr or 5 '34 shots per minute per 
man. 

The rapidity of a fire rarely requires to come up to 10 
rounds a minute ; 1 to 4' rounds a minute is ample as a rule, 
depending on the distance of the enemy. 

The useful effect of a fire is measured by the probability of 
hitting hv the rapidity of the fire, and it can he defined as the 
number of hits made by one man in a minute on a given 
object. It is found by multiplying the number of hits made 
by 60, and dividing by the time of firing in seconds multiplied 
by the number of men firing. 

Thus, if 124 hits have been made in 72 seconds by 82 men, 
the useful effect is WtxiHr or 1 *26 hits per minute per man. 

The rapidity of fire and useful effect are often calculated 
per 100 men. 

From the above, we can see hour it is that a quicker and 
less accurate fire may give a greater useful effect than a slower 
and more accurate one. As a general rule, as the rapidity of 
fire increases, the percentage of hits decreases, but the useful 
effect or total number of hits may be much increased. 

The exclusive object of rapidity being- thus dangerous to 
accuracy, it results that efficacy of fire only increases with the 
rapidity up to a certain limit, after which it diminishes, 
and hence we should not exclusively try to increase the 
rapidity of a fire, nor to hurry on its execution. 

"VVe see that in calculating the useful effect we only con- 
sider the results obtained in a given time, without reference 
to the amount of ammunition expended. 

For accuracy, on the contrary, only the results of the fire 
are considered, without reference to the time employed in 
obtaining them. 

In the field, against troops in column, or against any object 
which has depth as well as width and height, the useful 
effect depends also on the flatness of the trajectory, or rather 
the dangerous zone. 

All progress in weapons tending to increase the rapidity 
and ease of loading, also increases both the rapidity and 
useful effect of fire. 
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CHAPTEE vm. 


DETERMINATION OE DISTANCES. 

The importance of tins subject is best shewn by tbo 
following quotation from a lecture given on Bange-finding 
by Captain Watkin, B.A., in 1881, at the B.U.S. Institution. 

“The necessity of knowing the distance of the object to be 
fired at is not one that is forcibly brought to notice under the 
present system of training. All, or nearly all, firing takes 
place at measured ranges. The soldier on coming to the 
practice ground is told at what elevation to put his sight, and 
is satisfied when he makes a good score. How bitter must be 
his disappointment when he comes to actual warfare and finds 
that his fire, which was apparently so deadly at home, is 
harmless at the very time when it is a matter of life or death 
that it should be effective. Look, on the one hand, at the 
annual returns of the shooting of the Army, and on the other, 
at the actual results obtained in the last campaign in South 
Africa. What is the reason of this? Chiefly, I believe, 
because our soldiers are not taugbt (as they might be) to fire 
under conditions more nearly assimilating to those of actual 
service. For example, if dummies were put up as targets on 
broken ground, the men would soon find out how powerless 
they were to make effective practice, unless the distance were 
truly estimated, and would take a much keener interest in 
educating their eyes, even, perhaps, tolerating the use of an 
instrument that would help them out of their difficulty. 
Our artillery practice is, I consider, even more at fault, for 
though there may be some skill in holding a rifle straight 
when the range is known and the target stationary, there is 
absolutely none required to lay a gun under similar circum- 
stances. The artillery also labour under the disadvantage of 
a very limited supply of ammunition ; but I believe both 
these drawbacks to efficiency could be easily overcome without 
any increased expenditure. Anyone Who has seriously 
tried to estimate distances, must have found how difficult it is 
to do so with even approximate accuracy on familiar ground 
and at short ranges. In a strange country, and at longer 
ranges, the unaided eye is so unreliable S,s to give results 
quite useless for any practical purpose. In the days of 
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smootli-bores and Brown Besses, the correct estimation of the 
range was perhaps not a necessity, the difference between 
any two rounds fired under similar conditions being consider- 
able, but now that we hare such guns as the 6-inch and 
8-inch, which are capable of sending fifty out of a hundred 
shots into a vertical target, 4X5 feet, at a distance of a mile, 
surely it is worth while taking a little trouble to ascertain the 
distance, without which every round would be lost. 

“ The following advantages would, I believe, he gained, if 
an efficient system of range-finding were introduced into the 
Army : 

“ 1st. A demoralizing effect on the enemy by a fire 
efficient from its commencement. 

“ 2nd. A steadying effect on our own men. 

“ 3rd. A cheek on reckless expenditure of ammunition. 

“ 4th. A consequent saving in transport. 

“But these advantages are not to he obtained by the 
course hitherto pursued; the distribution of a few range- 
finders to the Army without any organized staff, or system of 
training, is of no use whatever; it is courting failure, and 
throwing discredit on the whole subject. 

“The opinion of Officers of high standing, and of great 
practical experience, is that the power of our artillery might 
be enormously increased by the habitual use of range-finders 
in the hands of properly trained men. Unless, then, some 
such, system he organized, we shall soon he left hopelessly 
behind other nations, who are devoting care and attention to 
the subject.” 

The following remark was made with reference to artillery 
fire, hut refers equally well to infantry fire : — “ The unsatis- 
factory practice at unknown ranges whilst manoeuvring 
rapidly, shows that a large quantity of ammunition may he 
wasted without the fact being observable from the battery, 
and points to the necessity of some means being provided for 
ascertaining in the field, and, within reasonable limits, the 
distance of the object to be fired at.” Without knowing the 
range within sufficiently approximate limits, a large quantity 
of valuable ammunition, and all the more valuable from the 
difficulty of transporting it to the field of battle, js absolutely 
wasted. 

In order to be able to fire accurately with any rifie whatever, the 
soldier must know th distance between him and the object to be hit. 

For instructional purposes in shooting, these distances are 
fixed and laid down by direct measurement ; but before an 


enemy the distances are unknown, and it is necessary to 
appreciate them in the most prompt and exact manner possible 
in order to regulate the fire. 

Skill in appreciating distance is therefore the- indispensable 
complement of skill in shooting. 

These two processes are taught at first separately, hut they 
should afterwards be applied together in “ field firing. ” 

There are several ways of ascertaining the distance of an 
object with a more or less degree of accuracy : — 

• 1 . By direct measurement. 

2. By the use of optical instruments called 11 range- 
finders.” 

8. By the use of the plane table or prismatic compass. 

4. By judging distances by sound. 

5. By comparing the height of a distant standing or 

mounted man with a known height. 

G. By the use of a large scale map. 

7. By the practice of artillery near at hand. 

8. By watching bullets strike the ground. 

, 9, By judging distances by the eye. 

1 . Direct Measurement oe Distances. 

The direct measurement of distances, if carried out with a 
measuring tape or chain, is the most accurate method of all.*' 

They can also be paced, for which purpose a man must know 
the average length of each of his paces, and to do this he 
should he made to pace up and down a measured distance of 
1 00 yards and find out how many of his paces go to that dis- 
tance, from which the length of his pace may he got by a 
simple proportion sum. Men in testing their paces over a 
measured distance are very apt to increase the length of their 
paces towards the end, especially when, several trials are 
made, in order to make the numbers agree. They should be 
carefully warned against doing this, and they should practice 
pacing until they can pace 100 yards within 2 or 8 paces 
each time on all grounds. 

If the naan can step 111 paces in 100 yards, then he has 
only to deduct jVth of the number of paces stepped to find 


* If the ground, over which the measurement®^ made, slopes much, a 
correction must he made, in proportion of the cosine of the slope, to get the 
true horizontal distance, if this is required. 
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tlie corresponding distance in yards. This gives a very 
natural length of' pace, namely '32*4 inches, which is stepped 
by most men. 

Yards may be paced, if a man can do so, but to do this 
easily and without constraint, he must walk -at a rate of ,4 
miles an hour. 

The average error of pacing is 3 per cent., or -’yrd of the 
distance. 

But this method of measurement is quite inapplicable in the 
presence of the enemy, though the distances can be measured 
before he arrives. 

2. Measurement op Distances by Optical Instruments. 

Distances can be measured by optical instruments called 
'range-finders. They are all based on solving a triangle with a 
known base of from about 15 to 120 yards, the greater base 
being required for the greater range. As a rule, the generality 
of them can only find a range in about four minutes to within 
about 4 per cent., or th, of the truth with average men, though 
with some instruments and under favourable circumstances it 
can be found to within 2 per cent., or Arth, of the truth in 
2|- minutes by skilled men. 

At the longer ranges — i.e., over 600 yards — it may be 
possible for infantry to use such instruments, if the men can 
do so without attracting the enemy’s attention, but certainly 
at closer ranges, during the din and smoke caused by the 
engagement of large bodies of troops, and under fire, the use 
of such instruments is no longer possible by infantry, and 
hence we see the necessity for having a rifle whose trajectory 
(when using a full sight*) is under the height of a man up to 
600 yards. 

In England, we have a Sub-conunittee of the Ordnance 


* At the short distances, just boforethe time for the decisive attach, the 
enemy will make use of all the accidents of the ground to cover himself ; 
his presence is only shewn hy the smoke of the discharged rifles, the 
removal of the wounded, or the movements of the men who leave one 
shelter to reach another, or to gain ground to the front. Th^se short and 
rapid appearances can only ho made use of if the distances can he rapidly 
appreciated, and the men are quick at aiming. For this latter purpose, a 
full sight is better than a fine sight. And hence it would seem better to 
graduate the backsight tC suit a full sight. Other reasons for this have 
already been given. 
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Committee for the purpose of considering the question of 
range-finders and their relative merits. But this Sub-com- 
mittee have not issued any set of conditions, for the guidance 
of inventors as to what they consider a range-finder must fulfil 
before it can be accepted. This should most certainly be done,* 
together with the offer of a considerable reward, for inventors 
often do not really understand what is required, and as the 
question is a most important one with modern rapid-firing, 
long-range rifles, and the service Watkin range-finder is not 
suited for use with a rapidly advancing infantry attack, some 
settlement should he arrived at at an early date to prevent 
the waste of ammunition which a very wrong estimation of 
the range causes. The following headings may he taken 
as a guide as to the requirements which an infantry range- 
finder should fulfil, so as to be applicable for use by infantry 
in actionj- : — 

1. Cost moderate, so that every officer, and even non- 

commissioned officer, might have one. 

2. The total amount of equipment required for use with 

it to find a range to he small, and to be easily 
replaced in the field if lost or broken. 

3. It should he compact, of few pieces, of light weight, 

small size, and requiring only to be held in the hand, 
without the use of any tripod so as to he very 
portable, and capable of fairly rough usage without 
sustaining damage. 

4. It should he easily and rapidly packed and unpacked, 

and got ready for observing. 

5. It should require no delicate manipulation, education 

of the ejm, or mathematical knowledge. The ranges 
should he given, for preference automatically or by a 
simple multiplication or division sum. It should not 
require the use of verniers or microscopes. 

G. It should he easy and convenient to use. 

7. It should not require being placed with extreme 

accuracy over a given spot, which only causes delay. 

8. Its maximum error should never he greater than 100 

yards at 1,500 yards, so as not to require more than 
two elevations to he used in combination. (See 
Cha^. IX.) 

* This has just been done for the first time, see service papers for 26th 
May, 1888. It is to he hoped that this excelled precedent will ho 
extended to all other army materiel requiring improvement. 

t See pages 881 and 382 for the genera! conditions which a range- 
finder should fulfil for this purpose. 
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9- It should be of strong and simple mechanism, not 
easily put out of, or constantly requiring, adjustment; 
but it should be capable of being tested to see if it 
is in adjustment, and, at the same time of being 
readjusted accurately when this is found necessary. 
10. It should be capable of easy repair, if damaged. 

11- It should only require, if possible, one man to take a 
range, but not more than two men, who would 
otherwise get in each other’s way, and attract the 
enemy’s fire. 

12. It skoidd be capable of taking a range in two minutes 

at the most. 

13. It should, if possible, allow of ranges in different 

directions being obtained from the same base.* 

14. It should be capable of being used by men kneeling 

or lying down. 

15. It should be capable of being conveniently and rapidly 

used by advancing infantry, who make periodical 
short halts. 

16. It should be capable of being used with a telescope or 

other magnifying apparatus. 

17. It should be easy to teach to men. 

IS. It should not require a longer base than the length of 
a rifle, if possible, or of over 50 yards for the longest 
ranges ever required to be fired over by infantry, 
and, if possible, means should be provided for 
obtaining the length of the base without direct 
measurement. But this latter condition is not 
very important, as the observer has, as a rule, to pass 
from one end of the base to the other, and he can 
pace it while doing so. For this purpose accurate 
pacing is required, which should, therefore, be 
frequently checked over measured distances. 

At ranges over 600 or 800 yards, time and circumstances 
allow of a 50 yards base being paced in comparative safety, 


* The only range-finders amongst those that are now in general use, 
that partially fulfil this requirement are the Bate and Dredge-Steward 
instruments. All the others require an alteration in the direction of the 
base with any change in the direction of the range required. The Nolan 
instrument also fulfils this requirement, hut there are other objections to 
this range-finder, wlfich will be pointed out further on. The Mallock 
range-finder is the only one which perfectly fulfils this requirement. 
(Seep. 110). 
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and consequently of tlie range "being taken with a range-finder 
requiring a greater base than the length of a rifle. With 
such a range-finder, once the range is found, the subsequent 
ranges can be found by deducting the distances traversed by 
the advancing line, hostile or otherwise, as determined by 
pacing or estimation. Kange-finders requiring only a 5 feet 
or smaller base, and capable of reading to within 50 yards up 
to 800 yards, should be carried by officers and non-com- 
missioned officers for determining ranges under 800 yards; 
one of the other kinds, requiring a longer base, could be 
earrie<| in each company by a non-commissioned officer trained 
in its use. The Mallock range-finder seems to promise great 
things as a short base range-finder. 

It must, however, be remembered that, “In order to obtain 
the full benefit of any range-finder, thoroughly competent 
observers must be employed. To hope that any method of 
range-finding- can be used by men who are unskilled, is a 
delusion.” 

It is a most important point to know the capabilities of 
range-finders for rapid use in an advancing infantry firing 
line in action at ranges over 600 yards. Under that distance 
the accuracy of a trained enemy’s fire would not permit of 
much work of that sort, and the probable errors made in 
guessing the ranges under 600 yards would be, more or less, 
in keeping with the practical dangerous zones (if we include the 
effect of ricochets) of the rifle at present in xise, and will be 
quite in keeping- with any of the proposed rifles of the future. 

We will now give a short account of the principal different 
optical range-finders that have been proposed. They may be 
grouped in three types : — 

ls£ type . — Those requiring a fixed short base, as Clerk’s 
Guthrie’s, Adie’s, Berdan’s, and Malloek’s. 

2nd type. — Those partaking of the nature of a theodolite, 
as Nolan’s. 

3rd type. — Those partaking of the nature of a sextant, as 
the Sextant, Watkin’s, Poste’s, Drayson’s, De 
Bylandt’s, Weldon’s, .Robert’s, Goulier’s, Gautier’s, 
Labbez’s, Dredge-Steward’s, and Bate’s. 

# # 

The optical range-finders of the first type find the distance by 
the amount of displacement of the -object as seen from either 
end of the base. But tbis arrangement, which appears simple 
and correct in principle broke down until lately, in practice, 
owing to the great difficulty of superimposing the images with 
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exactness, from these images being so very unsteady on 
account of being’ reflected from single mirrors. 

But Mr. Mullock has lately devised an instrument,* 4 con- 
sisting' of a tube only 2J or 5 feet in total length, and which 
can be carried in parts; it has two mirrors set at 45° at one end 
and two mirrors set at 45° to one another when the index is 
reading zero, hut which angle can he slightly altered by a 
micrometer screw. A telescope looks partly into one of the 
two last mirrors and partly past it. The instrument can be 
held vertically or horizontally by one man, and 10 readings 
can be taken by him within two minutes with only a maximum 
error of 100 yards at a range of 2,500 yards, and 50 yards at a 
range of 1,500 yards when the 5 feet base is used; with the 
2d feet base the maximum errors are 100 yards at 1,500 yards 
and 50 yards at 1 , 000 yards. The use of the four mirrors, instead 
of two, prevents, for reasons that cannot he gone into here, 
any errors due to a slight bending of the tube being felt. It 
requires no apparatus, it only requires one man so work it, it 
contains its own base, it gives the range directly from a scale, 
and it is easily adjusted and tested. It, in fact, is the one and 
only instrument which almost entirely fulfils all the conditions 
laid down on pp. 107, 108, and on pp. 381, 382, and it can 
be perfectly easily used by an advancing infantry line in 
action. The only disadvantage in the instrument is the loss 
of light that occurs in the reflected image from its being 
reflected four times. Its weight in its present experimental 
form is five pounds. 

The Berdan Range-finder used by the Eussians is carried on 
a cart, and consists of two very large telescopes fixed at a 
distance of 6 feet apart, one of them "being capable of a slight 
angular displacement. To obtain the range, the cross wires 
of both telescopes are directed on to exactly the same portion 
of the object, and the angular movement of the movable 
telescope, as registered by a micrometer screw, gives the 
distance. This instrument does not fulfil the 16th condition 
given on p. 108. 


This instrument is exactly similar in principle to .one invented by 
Capt. Gautier (not the same instrument as that mentioned on page 114). 
It was shewn at the, Paris Exhibition of 1SG7, and is explained in Yol. 
XVIII. of the R.R Professional Papers of 1870. Capt. Gautier’s 
range-finder would seem admirably adapted for artillery purposes, and 
claims to measure distances up to 6,000 yards accurately enough for 
practical purposes. 
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The Xolan Range-finder consists of two separate telescopes, 
mounted somewhat like theodolites, placed on two tripods or 
gun carriages some distance apart, by which the two base 
angles of the triangle can be measured, and the range found 
by means of a calculating disc, when the base is known. 
This was at one time the service range-finder, but it has since 
been superseded by less cumbersome and equally accurate 
ones. 

The third type of optical range-finders, like the others, find the 
range by the solution of a triang’le. ’With the Sextant, and 
with Watkin’s, Poste’s, and Drayson’s instruments, the tri- 
angle solved is a right-angled triangle. The right angle is 
laid off at one end of the base by an optical square, carried 
separately or contained in the instrument, and the angle at the 
other end is measured by the instrument which, when the base 
is known, gives the range either automatically, or in multiples 
of the base, or from a table. One fault of the Sextant type 
of instrument (the Sextant, "Watkin’s, and Poste’s) is that 
they are affected by parallax, an error due to the distance 
apart of the glasses, and this parallax varies inversely as 
the distance of the object directly looked at. In the Sextant 
only can this error be found and allowed for. Under favorable 
conditions, ranges can be found by means of the Sextant (even 
a pocket one) and suitable tables, with surprising accuracy. 

The Wathin Range-finder, which, is the present service 
one, is, in reality, only a sextant, in which the horizon 
glass is movable, and the index glass is fixed,* and hence, 
as the horizon glass moves, the position of the eye must be 
moved accordingly. To save the trouble of direct measure- 
ment, the same instrument is made to measure the true base 
by means of a subsidiary base 18 feet long*, and after 
adjusting a sliding pivot to the true base on a graduated bar, 
the range is denoted automatically on a drum, the movement of 
which alters the position of the index glass slightly in order 
to measure the angle at the opposite end of the base to the 
right angle. This instrument is affected by parallax, and if 
used by an unpracticed observer very different results can be 
obtained fo£ the same range, from the difficulty of holding it 
exactly in the true plane passing through the observer’s eye, 
the object observed, and the bead of the picket at the other 


* In the Sextant the horizon glass and the position of the eye 
opposite it are fixed, while the index glass, attached to the index am, 
moves, 
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end of tlie base. The inventor states that with this instru- 
ment ranges can he found in two minutes to within 1 per 
cent, of the truth, but such accuracy and rapidity is not 
generally obtainable, as extreme accuracy is required in laying 
oh the right angle, in holding the instrument exactly over the 
ends of the base, and keeping it in the plane given by three 
fixed points. It is too expensive, and its accessories are too large 
and numerous for it to form any part of the equipment of an 
officer or non-eommissioned officer, while it is not an easy instru- 
ment to learn. But the adjustments are easy, it is one of the 
most accurate instruments yet invented, its size and weight 
(independently of the pickets that have to be used with it) are 
convenient, and two men are the most required to work it. 
It is, however, well adapted for artillery purposes, when its 
equipment can be easily carried. 

Paste's Mange-finder , or Macrometer as it is called, is an 
instrument in which a slide rule is fitted to a sextant, and 
it gives the range in multiples of the base, which may 
thus be of any suitable length. An optical square is used 
in conjunction with this instrument. Two men are required 
to lay out the right angle, and the base has to he measured. 
The instrument is affected, like a sextant, by parallax, and 
being a foot in length and three inches in width, it is 
rather too bulky to form part of the personal equipment 
of an officer, while it is rather expensive. 

I) ray son's. Be Bylandt's , and Weldon's Range-finders are all on 
the same principle of working with fixed angles (given by 
prisms or by two fixed mirrors), the range being a fixed 
multiple of the base employed. Col. Drayson, many years 
ago, utilized the pocket sextant in this manner, by clamping 
the index glass at various angles representing different multi- 
ples of the base.*' If the angle at one end of the base is a 
right angle, then, if the range is 10 times the base, the angle at 
the other end of the base is 84° 17' ; if the range is 20 times the 
base, it is 87° 8' ; and if the range is 40 times the base, it is 
88° 34'. Col. Drayson finding that persons unused to sextants 
had some difficulty in setting the index arm to any given 
angle, had four instruments made with fixed glasses, one to 
show 90°, and the other three to show the angles given above. 
After setting off the right-angle, the observer' *moves along 
the base line until the object and the other end of the base 


* ln this method, the index error of the sextant must be found first, and 
allowed for. 
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are superimposed on one another in the instrument ; the base 
is then measured and multiplied by the multiplier required for 
the instrument used to obtain the range. In 1 872, De Bylandt 
brought out a very similar instrument to show angles of 90° 
and 87° 8', requiring a base one-twentieth of the range ; but 
a second instrument with mirrors arranged to read angles of 
5° 42' 30" was also employed to do away with the trouble of 
direct measurement, by measuring the true base by means 
of a subsidiary base one-tenth its length. 

The Weldon Range-finder is very similar to the above; 
at first the same angle (88° 34') was used at both ends 
of the base, thus laying off an isosceles triangle, the base 
of which is one-twentieth of the range. Double reflecting 
prisms have been used in this case in preference to fixed 
mirrors. Latterly, however, the Weldon instrument consists 
of three prisms, two of these reflect the angles of a right-angled 
triangle of which the perpendicular or range is 50 times the 
base (viz. 90° and 88' 51'), and this kind reflects an angle of 
74° 58', and is used for measuring the true base by means of 
a subsidiary one one-fourth its length. The angle of 88°. 51' 
is first laid off by means of a distant mark, and then the 
position of the right angle is determined by again reflecting 
the object, whoso range is required to be found, on to the 
mark. Fifty times the base gives the range. By this method 
one interior and one exterior angle of the triangle are laid off 
and not two interior angles, as the Watkin instrument does. 

The former of these two systems has been found to give 
better results than the latter, and it is the system employed 
with the Groulier, Grautier, Labhez, Dredge-Steward, and 
Bate instruments. 

At first the Weldon instrument laid off 2 interior angles, 
and, consequently such good results as have been latterly 
obtained were not got with it. 

The great advantage of the above instruments is their ex- 
tremely small size and portability. But it is very hard to grind 
the prisms .truly* or to adjust the mirrors accurately, and 
there are no means of seeing if they are out of order or not; 
small personal errors of observation, which must occur if 
the observer is tired or excited, or the objects observed are 
indefinite, t&ll very greatly on the range found by their aid. 
They have, of course, no magnifying power, and would he 
hard to use with a bad background, such trees or a cloudy 


* This difficulty is reported to have been overcome by Col. Weldon, 
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sky. There are other most serious objections to these fixed in- 
struments, which require a base of fixed proportions, namely, 
that for long ranges a very long base is required, and as 
the base has to be a certain fixed proportion of the range, it 
is not improbable that on arriving at the end of the base 
so fixed in length and direction, it will be found that some 
intervening object prevents any view of the object whose 
range is desired. These instruments give about as accurate 
results as the Watkin range-finder, which may be taken 
as a standard in this respect, as it attains the accuracy 
requisite for the effective use of a properly executed fire in 
the field. The adj ustment of the fixed mirrors is not easy, 
but little or no equipment is required with them, the time 
of taking a range is. under two minutes, and two men are the 
most required to work them. 

The Robert's Range-finder consists of a telescope (with a prism 
giving angles of 90“ attached to it) on a tripod, a graduated 
roil about" 6 ft. long and a mechanical calculator. It is 
unnecessary to go into the working of this instrument, for the 
mere fact of its having to be used in a tripod, renders it 
unfitted for use with infantry under fire. 

The Owlier Rangefinder measures the angle subtended at 
the object, whose range is required, by a fixed base, whose 
length has to be ascertained by direct measurement. The 
disadvantages attendant on fixed bases have been given under 
the heading of the "Weldon range-finder. 

The Gautier Rangefinder measures the angle subtended at 
the object whose range is required, with any base, and it gives 
on a scale the multiple of the base used to find the range. 
This instrument is used in France, but has not been brought 
to England yet. 

The Lahbez Range-finder measures the same angle, a natural 
or placed object (situated at any distance over 50 yards) being 
used as a mark to work by, but it is graduated for a base of 
80 yards, though bases whose lengths are multiples or sub- 
multiples of 80 yards may also be used, the range found 
being divided by the proportion used. It is not quite such an 
accurate instrument as the Watkin range-finder ; with a 
base of nV ptfi of the range, the maximum error is, said to be 
about *iVth of the range, and with a base of -firth of the 
range, about Vvtlx of the range. The range can be found 
in one minute with this instrument, and its use is very 
easily taught to men. The instrument leaves the manu- 
facturer’s hands adjusted, and it cannot easily get out of 
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order ; but should it do so, however, it has the disadvantage 
of not being capable of being put right again without being 
returned for repair. As however, the accuracy of the in- 
strument does not depend on an exact right-angle being laid 
off at one end of the base, any slight deviation in the mirror 
would not affect the practical working of it. It moreover 
requires no extra apparatus. 

Both of these last two instruments are very small and com- 
pact * and are now the instruments used in the French Army. 
The bases have to be directly measured or paced, which is not 
a very great disadvantage, as the observer has to move from 
one end of it to the other. As these instruments measure the 
angle at the apex of the triangle, no very appreciable error 
would occur if the base was not exactly at right angles to 
one side of the triangle, provided the construction of the 
instrument allowed of this being done, but as the Labbez 
instrument only allows a latitude of about 5° in the choice of 
the direction of the base, this advantage cannot be claimed 
for it. 

The Dredge-Steward Range-finder has the apjmaranc© of a 
small box-sextant. It works on the same principle as the 
Gautier and Labbez instruments, but it has the additional 
advantage that it can also be used on the principle of the 
Watkin instrument (of measuring the two interior angles of the 
triangle) in case of necessity. It gives the range in multiples 
of a certain base, or of multiples of this base, as with the 
Labbez'’ range-finder. It is rather more accurate than the 
Gautier or Labbez range-finder but not so accurate as the 
Watkin. 

The Rate Rangefinder is the least known. The principle on 
which this range-finder works is, that it actually plots on a 
brass plate, by means of two graduated limbs and a movable 
gauge, the triangle formed by the two ends of the base and 
the object whose range is required. This theoretically allows 
of any latitude in the choice of the direction for the base, hut 
practically the instrument only allows of the base lying any- 
where between 30° on either side of the perpendicular to the 

* The Gautier instrument is about 6 inches long and If inches in diameter, 
while the LSfrbez range-finder, without telescope attachment, is only 1| 
inches long, 1 inch in diameter and weighs 3J ounces, while with 
telescope attachment, and reel with 30 yards of wire, it folds up into a 
cylinder 1|- inches long, li inches in diameter, andnveighs 6|- ounces com- 
plete. The wire is more to test the pacing from time to time than for 
direct measurement of the base, which takes time, and cannot well be 
carried out under fire. 

H 2 : 
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range. It is permanently attached to a pair of field glasses. 
The instrument gives the range in multiples of the base, 
which has, therefore, to he measured. Ranges have been 
found with it as accurately as with the Watkin instrument, 
while it does not require any apparatus and takes the range 
more quickly. Two men are the most required to work it, it 
is easily learnt, it does not require any adjustments to he made, 
and it can be fitted to any pair of field glasses. The method of 
using a gauge to determine the multiples of the base from the 
graduated limbs is one of the most accurate mechanical 
methods known for measuring small dimensions. 

One of the greatest advantages that a range-finder can 
have, is to allow of a considerable latitude in the choice of the 
direction of the base, and the Bate Range-finder is the only 
one at present which fulfils this condition in some degree. 
The great disadvantage of having a fixed direction for the 
base is that in a defensive position on the crest of a ridge or 
plateau, the fixed direction of the base may be such that one 
end of the base is behind the crest line, and the distant object, 
whose range is required, cannot be seen from it. 

Taking everything into consideration, weight, size, porta- 
bility, time and apparatus required for taking a range, 
the probable errors to be expected in doing so, and ease of 
teaching, probably the Dredge-Steward and Bate range- 
finders are those most suited of the sextant type of the 
instruments for infantry officers and non-commissioned 
officers. In comparing expenses it must be remembered that 
a pair of field glasses, which every officer must carry, is 
included in the Bate instrument, which is no more expensive 
than a pair of field glasses and a Dredge-Steward range-finder. 
Messrs. Elliott Bros., 101, St. Martin’s Lane, Strand, are the 
manufacturers of the Bate range-finder, and Messrs. Steward, 
406, Strand, London, of the Dredge-Steward range-finder. 

But the best instrument of all for infantry purposes is the 
21 feet Mallock instrument. Officers could easily carry this 
in place of field glasses, as it is used with a telescope. A 5 ft. 
instrument could be earned per company or per battalion for 
the better determination of long ranges. 

3. Measurement of Distances with the Plane 
Taiile and Prismatic Compass. 

For troops in a defensive or stationary position, with ample 
time, and at some little distance from the enemy, the plane 
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table is not only the very simplest, but at the same time one 
of the most accurate instruments for finding ranges. It finds 
the ranges by plotting triangles to scale. Any base can be 
used to obtain good triangles, and the ranges of many objects 
in different directions can be found from the same base, -while 
the saving of time in taking such a number of ranges is 
considerable. It only requires one man to work it. Since 
the value of the plane table as a surveying instrument has 
been recognised, it will always be found with an English 
army in the field, among either the Staff or the Engineer stores, 
and indeed it would be a great advantage for one to be car- 
ried in the regimental stores of every battalion. 

The prismatic compass can be used in the same way, though 
it is not nearly so accurate as the plane table. But neither of 
these instruments can be used in an advancing infantry line, 
and hence they can only be looked on as auxiliary methods 
which can be used under suitable conditions. 

The plane table and prismatic compass give the horizontal 
distance of the objective from the observer; all other methods 
of finding the range give the actual length of the line joining 
these two points; the differences, how r ever, in the ranges 
obtained on account of this, will not, in most cases, be of 
sufficient importance to be taken into consideration. 

4. Measurement of Distances by Sound. 

Sound travels at the rate of 1,113 feet or 371 yards in a 
second, when the temperature of the air is 50° F., and this rate 
increases or decreases at about 1-0966 feet for each degree 
Fahr,, for temperatures respectively above or below the one 
given above; the velocity also increases somewhat with the 
loudness of the sound, hut these variations cannot cause any 
serious error in the ranges estimated by sound. 

Wind, the humidity of the air, and barometric pressure 
strongly influence the intensity of the sound, hut very slightly 
its velocity, and hence, in ordinary circumstances, they do not 
cause any sensible errors in the appreciation of distances by 
sound. 

When the* smoke or flash of a rifle or gun is seen, there 
exists a certain time before the noise of the explosion is 
heard. If this time can be estimated in seconds we can 
calculate the distance the sound has come.* 

This method is particularly advantageous when opposed to 
a well sheltered enemy who fixes without being seen. Besides 
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which It is susceptible ol considerable accuracy (to within 50 
yards of a range), which, allows of its use in different circum- 
stances when the direct measure of tbe distances is impossible. 

The time between the sight and sound of the explosion 
can be estimated by the aid of a mental counting at a given 
rate, which can be learnt thus. Take a lead ball and hang 
it by a thread to a nail so as to oscillate freely. The length 
of this pendulum between the point of suspension and the 
centre of the ball should be exactly 39|- inches. The time of 
each oscillation of this pendulum, that is the time taken by 
the pendulum to go from one end of the swing to the other, 
is on© second. The rate of counting that should be learnt is 
to count 11 in the interval of 8 oscillations/* because sound 
travels 1,100 yards nearly in that interval, and then as a man 
counts the units of the natural numbers, 1, 2, 3, 4, 5, 6, etc., 
beginning with 1 directly he sees the smoke or flash, each unit 
corresponds to a distance of 100 yards, f Thus the number 6 
counted between the smoke and the sound would correspond 
to 600 yards. As one is very apt to lose the proper cadence, 
continual practice is essential. A watch with a second hand 
i also be used for this by officers. The counting should 
'q directly the smoke is seen, or else large errors will 
arise, but it requires practice to do this. 

“This counting can easily be acquired by most soldiers, no 
artificial instrument being needed ; this faculty is one thing 
in favour of this method of calculating distances, another is, 
that while by other methods the greater the distance the 
greater the proportionate error, in this it is the reverse, the 
greater the distance the less the proportionate error; this 
method is not one claiming to supersede others, but it is a 
useful and simple adjunct.” 

in the quiet of the night this method of judging distance by 
sound after seeing the flash is very good. 

However, this method has some disadvantages. The 
appreciation of distances by sound presents great difficulties 
in a continuous fusilade, or when the firer is so sheltered 


* If the pendulum is 2,92 inches in length between the point of 
suspension and centre of the hall, each swing will represent! 100 yards. 

f Theoretically the count should begin at 0 directly the enemy is 
seen to fire, hut practically the brain cannot take up the count so quickly 
and the sound has travelled some distance before the count is begun and 
consequently it has been found that better results are obtained bv 
beginning the count at 1 instead of 0. 
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that the smoke is only visible some instants only after the 
shot has been fired. If there is much noise going on around, 
as when firing, it drowns the sound of the enemy’s shot, and if 
the enemy is firing much any one particular shot cannot be 
selected to judge from, as all tbe sounds run into one another. 
There is another serious drawback to this method, which is, 
having to wait until the enemy commences firing. 

Judging distances from the fire of a single rifle is difficult 
beyond 1,300 yards, and is impossible beyond 1,600 yards * 

From the sound of the simultaneous fire of a body of 50 
men, distances can be judged up to 3,000 yards, and by the 
fire of artillery up to 6,500 yards. 

Instruments for measuring ranges by sound are much used 
by the French and other Continental nations. They are 
simple, cheap, and, under favourable conditions , give results not 
to be surpassed by other kinds of range-finders. Two different 
kinds will now be referred to. 

The Bouhnge Range-finder or telemeter consists of a closed 
glass tube about 6 inches long filled with benzine, and contains 
a silver traveller or indicator, formed of two discs connected 
with a central wire. The diameter of the discs is rather less 
than that of the tube,f and the traveller descends slowly j 
and uniforndy when the tube is. held vertically, from the 
resistance of the liquid in it. A scale showing every 25 yards 
is engraved on the tube, the intermediate readings being 
estimated by eye. A wood or copper covering preserves the 
glass tube from breakage. One end of the instrument can 
carry a small compass, and the other be utilized as a shrill 
whistle. The instrument, with the indicator at zero, is held 
horizontally in the hand, the hack of which is kept upper- 
most, and when the smoke -or flash of an enemy’s gun 
is seen, it is rapidly placed vertically and replaced horizontal 
when the report is heard. When each observer knows his 
only personal error (which is about -yth of a second on an 
average) and applies it, the maximum error is 25 yards for all 
ranges, while very often no error is made at all. 

At Hythe it was found that under 400 yards the time was 
too short between seeing the flash or smoke and hearing the 



* At Hythe this distance was found to be 1,000 yards. 


f The dimensions have been calculated so as to equalize, by its expansion, 
the error caused by the expansion of the liquid and the increased velocity 
; of sound, due to an increase of atmospheric temperature. 

X It has a velocity 25,000 times less than that of sound. 
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report to use the instrument with success, while over 1,000 
yards the smoke and report of a single rifle were not properly 
seen or heard. Artillery can he seen and heard at a longer 
distance. Under 400 yards, however, the flatness of the 
trajectory is such that an accurate estimate of the range is 
not essential. 

The Watch Range-finder exactly resembles a common watch 
in appearance. The two hands are placed at XII. or zero. 
A small spring catch is placed on one of the wheels, so that, 
after the watch has been wound up, the slightest pressure on 
the spring catch releases the wheel and the hands fly round, 
the long hand 12 times faster than the small hand. On 
removing the pressure from the catch, both hands are stopped 
instantly, and the number of revolutions made by each of the 
hands is registered on the face of the watch since the instant 
the pressure was applied, and a comparison of this number 
with a table gives the distance of the origin of the sound. 
Ranges can be read with this instrument to within 10 yards, 
especially if the officer knows his personal error. 

The great fault of all range-finders depending on the 
velocity of sound is that we must wait the enemy’s pleasure to 
fee, before we can ascertain the range in his presence. 

With regard to judging distances by sound the English 
musketry regulations say : — 

Judging distance by sound can only be looked upon as 
auxiliary to judging by sight. 

It might be useful, under favourable circumstances, at 
long range, and in front of a well-posted enemy, who fires 
occasional shots from cover without showing himself ; and it 
is the only method by which distance can be judged at night. 
It is certainly quicker than the range finder, and can he used 
when the latter cannot, and by its means long distances can 
be judged more accurately than short distances. 'With a 
body of men properly instructed, the mean of errors should 
not exceed 50 yards. 

It is, however, useless to try to judge distance by sound 
when the enemy’s fire is well sustained, or -when his men are 
sheltered in such a way that the smoke can only be seen 
some instants after the shot has been fired. It fs difficult to 
judge distance from the report of a single rifle beyond 

1.200 yards, and impossible to do so beyond 1,500 yards. 

Section volleys will enable the distance to be judged up to 

3.200 yards, and fee fee of artillery up fe 6,, 500 yards or 
nearly 3f- miles, 
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5. Measurement of Distances ey Comparison op 
Known Heights. 

The principle of this method is to ascertain the distances 
by the variable angle an object of known height subtends at 
different distances. The objects chosen are a standing man, or 
a mounted horseman, of average height, that is, these objects 
are made the distant base of a triangle whose apex is at the 
observer, and the distance is found by similar triangles. 

To effect this, telescopes have been used, having in the 
focus of the object glass two horizontal wires, the distance 
between which can be varied. Other scales seen against the 
wires gives the distances at which a standing or mounted man 
would fill the space between the wires. These instruments 
have not proved satisfactory, and besides, standing men or 
horsemen vary in height and may not be fully seen, while the 
instruments require strong steady tripods to enable the wires to 
be laid on the object. Also a distance is often required where 
there is no man to be seen to judge from. 

A very simple though rough method of appreciating 
distances has been lately proposed in France. Its advantages 
are its simplicity and lightness, and that it gives distances 
more accurately than when these are guessed by the eye alone. 
The instrument, if it can he called such, is only the figures of 
a standing and kneeling man (Arth of the real size) drawn on 
and cut out of the edge of a piece of cardboard, sufficient 
paper being left at the base to enable it to be held by 
the forefinger and thumb. An assistant holds this up 
steadily and the observer moves backwards until the card- 
board figure agrees in size with the man observed in the 
distance. The distance between the observer and the 
man holding the cardboard is measured, and multiplied 
by 50, to obtain the range. Taking 5 feet 6 inches 
as the average height of an upright man, the theoretical 
error caused by observing men 5 feet 3 inches and 5 feet 
10 inches would be less than Tilth of the distance sought. 
If the distance between the observer and the assistant is 
measured by pacing, we may have a possible error of Ar*d of the 
range. These two errors acting together might cause an 
error of ifi-th of the range. Added to these, is the difficulty 
of precisely judging when the figure exactly coincides with the 
object observed. In France, out of 30 measurements, only 
one had an error as great as £th the range, while the mean 
error was only -A-nd of the range. It is not necessary to see 
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the whole object; ifc is sufficient if only the upper part of the 
niairs body can be seen, but if the cardboard figure, is lit tip 
move than the object, it should be shaded. This process can 
be used in clear weather up to 1,100 yards and over, but it is 
best to use field glasses with such long ranges. The dis- 
advantage of tliis method is that it requires a hit of ground 
sloping parallel to the line of sight to the enemy, and 
hence could not be used on the crest of a position or on 
ground that does not slope as required, and further, in the 
presence of the enemy it requires the enemy to show 
himself. 

6. Measurement of Distances by Maps. 

flanges can be measured from maps drawn to a large scale. 
The accuracy of this method depends on the scale of the map, 
but on a one inch map ranges can be measured to within 25 
yards, and on a six inch map to within 5 yards, by the aid 
of ordinary dividing compasses. Thus this method is one of 
the most accurate ways of ascertaining a range, hut, on the 
other hand, such maps are not always available, and the exact 
position of the enemy on the map cannot always he known 
with certainty. 

7. Measurement of Distances by the Fife of 
Artillery. 

The ranges of certain objects fired at by artillery can be 
obtained from the artillery officers when they are near enough 
at hand ; and then knowing these ranges, others can be judged 
by comparison with them. Artillery can easily ascertain 
ranges up to 1,500 yards by watching the hurst of their 
shells, and seeing if they fall short or over, and so regulate 
their sights, but at longer ranges it is very hard to say what 
the amount of such an error may be. 

As infantry pass by artillery in action, they should always 
enquire the range, and then deduct tho amount they move 
forward. 

R . Measurement of Distance by the Fire of Infantry. 

In a similar way, under favourable circumstances, the 
strike ot a large number of bullets (the Germans say from 
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80 men, the Austrians, 8 to 14 men) fired simultaneously at the 
same object can be watched. But the method is only 
suitable for distances over 600 yards from the enemy,* and 
the fall of bullets cannot be seen, even on favourable ground 
and with strong glasses, over 1,300 yards. 

If the ground is at all stony or hard, or covered with grass 
or standing crops, or in wet weather, the strike cannot be 
observed at comparatively close ranges, and even with a good 
telescope and on favourable ground, the strike cannot be 
seen beyond 1,300 yards, nor consequently the elevation 
corrected. 

In the Umbeyla Campaign ( 1 863) on the north-west frontier 
of India, a certain number of explosive bullets were taken 
for ascertaining ranges, which proved very successful; but 
explosive bullets are no longer allowed in war by the Declara- 
tion of St. Petersburg, dated 11th December, 1868, to which 
Great Britain attached her consent. 


0. Measurement of Distances by Eye. 

If we have no other means of finding the range of 
an object, we must judge or rather guess the distance 
of it. 

Judging distances by sight depends on the degree of 
visibility of the object, on the distinctness with which it can 
be seen, on its apparent height when its dimensions are known, 
and on the comparison of its distance with a known distance 
that a man has either marked down before him, or engraven 
on his memory. 

The distinctness with which any object at any particular 
distance is visible varies considerably with different men, and 
no inflexible rule, for estimating distances, can, therefore, be 
laid down. Burther, judging distances is a very difficult 
operation to do with anything like accuracy, as so many 
physical circumstances, such as the "position of the sun, the 
time of day, the nature of the lighting, the state of the 
atmosphere, the nature and colour of the background, whether 
the intervening ground rises or falls, &e., affect the appearance 
of the object and its apparent distance, so much so that one- 


* See Chapter XIV. for reason why “volley” firing cannot ho used 
under this range in action. 
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eighth of the estimated distance may be considered as the 
minimum possible error at the longer ranges, even when 
judged by at least four practical and skilful observers, and 
the mean of their observations taken. 

The American regulations state that the mean errors of 
estimating distances are — 

At 300 yards . . yVth j 

At 600 yards . . bth j the estimated range. 

At 1.200 yards .. |th ) 

But the rules for firing in continental armies are based on an 
average error of 1th the estimated range at all distances, and 
consequently this value of the error of judging distances will 
he the one used throughout the following pages. 

Objects seem nearer the better they are lighted ; the larger 
they are, the brighter their colour ; the darker the background 
against which they stand, the purer the air ; the more uniform 
the tint of the ground between them and the observer. They 
look further off when looking towards the sun (i.e., when the 
sun is in our eyes), and vice versa. The clear, cold air of winter, 
or after a thunderstorm, makes objects look clearer and nearer, 
while snow, rain, fog, powder smoke, or the vapour caused 
by the heat of the sun makes them look further off. Bad 
weather makes objects look confused and further off. A 
smooth expanse, as fields covered with snow, cornfields, or 
water, has the effect of rendering the distances apparently 
shorter. Ground falling from the observer has the same 
effect, and the contrary when it rises. Undulating ground 
tends to make objects look further off, while flat ground has 
the contrary effect. In the clear air of mountains objects 
look much nearer than they really are. 

Men must be exercised first at known, before they can judge 
unknown distances. Each man should try and remember what 
parts of the figure, aims, accoutrements, dress, &e., of men he 
can clearly see at different distances. Too minute observations 
should he avoided and the upper parts of the bodies should 
be examined in preference to the lower parts, as these latter 
are often masked; the colour of the uniform /ieed not be 
noted, as it is different for different armies and even for 
different branches of the same service. 

The Russian Golonel Kaulbars, in his well-known report 
on the German Army, states that general rules used in, 
Germany for estimating ranges are as follows 


;t At 50 metres a man 

„ 100 „ 

„ 200 „ „ 


,, 300 
„ 400 


can see the mouth and eyes of an enemy 
dearly. 

,, the eyes as points. 

,, the buttons and different parts of 

the uniform. 

, , the face. 

., the movements of the arms and 


„ 500 


colour of the cloth.”--' 


But each man must form rules for himself, because the same 
ones cannot hold good for all men, as the strength and 
clearness of vision of different men vary considerably, and 
objects will naturally vary in appearance according to the 
eyesight of the observer. 

The height of the foresight, when the rifle is in the firing 
position, covers half the height of an infantry soldier at 200 
yards, and the whole height at 400 yards. 

Beyond 650 yards it is difficult to estimate the range from 
the appearance of single men alone ; squads of 3 or 4 men 
at least, should then he examined in different attitudes. 

Judging distances should be practised by men and officers 
over all kinds of ground, in all directions, in all weathers, 
and at all times of the year, to show them the practical 
difficulties of appreciating distances by sight, and how the 
appearances of men and objects are modified by their situation, 
according as they are lit up or in shadow, or on hilly or flat 
ground, or in cut up or open country. 

As a rule, short ranges are over estimated and long 
ranges under estimated; the range which each man can 
usually estimate correctly varies with the man, hut it 
is about 500 yards for most men who have had sufficient 
practice. It is an advantage, however, to slightly under- 
estimate the longer ranges, because experiments have shewn 
that in collective firing a better result is gained by using 
elevations rather under that for the exact range than by using 
the proper elevation. 

From what has been said we can see that as so many 
considerations affect it, the eye is the very worst means of 
j udging distances, no two men will give the same answer, 
for practically it is entirely guess-work, and the greater 
the inaccuracy of the method of judgment the more it 

* This is in reference to the dark blue and dark green uniforms used 
abroad. English red can bo distinguished at much longer distances. 
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Is to be deprecated, as it causes greater waste of precious 
ammunition. 

Tlie inaccuracy of judging distances by eye is further in- 
creased in action, by a want; of coolness in those judging, who 
are themselves being fired at and are consequently excited 
and nervous. 

The latest German Musketry Begulations, in treating of the 
appreciation of distances, gives preference to the method of 
guessing ranges by eye, principally by means of the remem- 
brance of known distances,, well engraved by practice on the 
memory of the soldier, and also by comparisons made of the 
different appearances which the human body, and the dress, 
arms, and accoutrements, present at different distances. 
But the regulations adds as a warning, that comparisons of this 
kind on the person of an enemy are always difficult to make 
in war, in the usual conditions of battle. The Germans 
teach their men by constant practice in varied ground to 
judge distances up to the limit of individual fire only, i.e., 
up to 400 metres exactly, and up to 800 metres approximately, 
and their officers and non-commissioned officers up to 800 
mitres exactly, and up to 1,200 metres approximately, the 
extreme limit that they consider that infantry fire should be 
used up to (see Chapter XII. ). But in every German company, 
the 6 or 8 men who show the best aptitude for judging 
distances are, while placed under the orders of a non- 
commissioned officer, distributed along the extended firing 
line, and in action, after every forward movement of their 
own side or of the enemy, they call out to the non-com- 
missioned officer what they judge the range to be, and he 
informs the officers what is the average of the estimates 
made. This is an admirable system and one worthy of 
imitation. 

The Germans train their men to estimate distances more 
by the remembrance of known distances “well engraved ” on 
the mind than by the different appearances of an enemy’s 
body at different ranges, because “the conditions of combat 
rarely permit of such observations being made on the person 
of the adversary as can be utilised for the estimation of 
distances.” 

Consequently the men are thoroughly exercised in en- 
graving on their memory the distances of 50, 100, and 200 
metres Iiy repeats exercises in varied ground ; these distances 
when impressed on the memory, then serve as “units of 
measure,” for estimating distances while remembering that 


the same length on the surface of the ground appears shorter 
as it is further from the observer. 

To train the men, the above three distances, are picketed out 
on the ground in different directions across the front and 
away from the men. The men are made to observe when 
standing, kneeling, and lying down, the different appearances 
of these lengths at different distances and in different directions. 
The men are then tested at unknown distances, which distances 
they have to measure with a cord of known length or by 
pacing. The causes of any errors of evaluation are explained 
(see page 124.)* When the men are found efficient at estimating 
distances up to 200 metres they are then trained to estimate 
distances up to 400 metres, and after that up to 800 metres. 

For estimating distances over 200 metres and up to 400 
metres, one of two methods can he used, viz,: — 

1. The observer estimates how many large units of measure, 
(/.<*., of 100 or 200 metres) there are in the distance, and the 
remainder he divides by eye into fractions of 50 metres. 

2. The observer seeks some point which he thinks divides 
the distance in half. He then divides by eye the nearest 
half again in two, until he thinks he can accurately estimate 
the portion of the range nearest him, which he multiplies by 
twice the number of divisions he has made. 

Should anything interfere with finding suitable points for 
sub-dividing the distances (as when a deep dip occurs in the 
intervening ground, or when the distance is across water) 
then the observer can choose an object in. another direction 
which appears to be at the same distance, and judge its 
distance. 

The German regulations prefer this second method, on 
account of the difficulty of estimating the fore-shortening of 
the unit of measure, as the distance increases. 

Distances up to 800 metres are estimated in the same way 
by the men ; and officers and non-commissioned officers are 
trained in the same way, to estimate distances up to 1,200 
metres. 

The regulations also recommend that the men should have 
impressed on them, the lengths of certain distances which 
they have t# go over daily, or which are continually before 
their eyes, such as the dimensions of the parade ground, the 
length of a portion of a road over which they habitually pass, 
etc. * 


* The German regulations say, that in a combat, distances are generally 
undervalued especially in the lying down or crouching position. 


128 

Ehsuii fi. 

From the foregoing we see that direct measurement of 
distances is only possible when the enemy is not present ; 
range-finders, such as are at present in use, except the Malloek 
instrument which may not he at hand when required, are only 
available over 600 yards and then only under favourable con- 
ditions ; judging by eye is available at all times, but is a most 
inaccurate method; judging by sound, though very accurate, 
is only applicable in certain cases but not for general use 
under all circumstances ; judging by comparison of heights 
is only better than by eye ; artillery may be some distance off 
and allowances have to he made for the distance of the 
observer from the guns, and for any difference in distance 
between the objectives; the strike of bullets can rarely be 
seen ; and maps may not be available. 

However, judging by eye, in spite of its inaccuracy, is the 
only method suitable for general use at all times, and there- 
fore it should be constantly practised. The mass of the 
privates and corporals should be able to judge distances 'tip 
to 600 yards, and some specially trained men, sergeants and 
officers, up to the extreme graduation of the rifle or to 1,400 
yards, to within one-tenth of the range, so that, under the 
more unfavourable circumstances of war, they can rely on 
finding* them to within an eighth of the range.® Field 
glasses should also be made use of if necessary. The mass 
of the men should not he trained over the above distances, 
for if. so, they will then think they may fire at such ranges. 

Judging distances, difficult in peace time, is still more so in 
■war, where the opponents are continually moving. 

It should he carefully impressed on every man how useless 
the fire of an . individual man is unless he is capable of 
estimating correctly the distance of the object aimed at. 
This difficulty not only increases with the range, but in a more 
rapid proportion. 

When on the defensive , and if time permits before the arrival 
of the enemy, the ground and slopes around the position should, he 
studied with care, the distances of all important points should he 
measured with the greatest exactness, and other positions marked, 
if necessary, by cairns of stone, bunches of straw, lopped trees, 
or other simple means, taking care to arrange them so that 
they will not benefit the enemy. The ranges when found 
should be handed to the immediate leaders of the men, so as 
to make their fire as tenable as possible at all stages of the fight. 

* The above are the extreme distances laid down in the American 
regulations for training men and officers to estimate distances. 



PART II. 



CHAPTER IX. 


a COLLECTIVE FIRE.— COMBINED USE OF TWO OB 

MORE ELEVATIONS.— RICOCHETS. 

| The definition of collective fire has already been given 

on p. 79, and before going further we must warn, the reader 
j that we are now going to deal with conditions which are totally 

I different from those governing an individual fire. 

. 4 : As we have seen in Part I, the efficacy of an individual fire 

I depends (1) on the ballistic properties of the rifle, (2) on the 

I skill of the man, (8) on his skill in appreciating distances, and 

, (4) on atmospheric influences. 

Further, in Part I., the inaccuracy and inefficacy of a frontal 
individual fire at ranges over 400 yards in the field was pointed 
: out, from the extent of the errors in shooting ; from the pro- 

bable error in estimating the range, which increases with the 
range, not being in harmony with the dangerous zone, which 
decreases with the range ; from the point of mean impact ntit 
being likely to coincide with the point aimed at ; from the effects 
of deviating causes being appreciably felt; from the unknown 
variations required in the elevation on account of atmospheric 
changes; and from the effects of the fire not being seen, and 
hence from not being able to correct them. 

In fact the wonder at first sight is, that, under such very 
f adverse circumstances as have been enumerated in Chapter III. 

f Part I., an individual man can hit a single enemy at all at 

p ranges over 400 yards, but the explanation of the fact that 

I • men are killed and wounded beyond this range is that, (1.) if 

I the fire of a number of men be directed on the same object, 

then all the opposing influences already enumerated do not 
affect all tlfe men equally, and some of the bullets are certain 
to hit the object aimed at, and also (2) that the enemy is 
in several lines of men close to, and close bdrind, one another, 
so that if the man aimed at is missed, one of those on 
either side or behind him may be hit. 
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The first of these conditions is the only one that it is 
in the power of either side to control or make _ use of, 
and it can only he attained by a collective fire Icing directed on 
a named objective, and not by each man firing as he pleases, 
which would only he the same as uncontrolled independent 
individual firing, because each man would then be firing at a 
different point or obj ect in front of him. 

In order not to create a wrong impression by the term 
1 1 imcontrolled independent firing,” it may be stated here that 
though individual men may be firing independently, yet they 
may all be firing (a) at one object, or (b) at different objects ; 
the former is a collective fire, and points to its being con- 
trolled by a higher authority : the latter is the frontal and 
uncontrolled fire which we have hitherto considered. 

Having stated the result that can he attained by collective 
firing, let us see how it can be best conducted to get the greatest 
effect from it, i.e., to make the greatest number of bullets hit. 

The first thing we see is that in order to get a collective 
fire the men must all fire at the same objective, and to do this 
they must he under control. If the named objective has any 
breadth, the men firing at it need not all fire at exactly the same 
spot, for a little consideration will shew that the effect will he 
exactly the same whether the fire be distributed along this 
front, or directed at any particular spot on it. But if the 
front of the named objective is not of the same density or 
size throughout, that is to say, if some parts of the enemy’s 
line consist of men grouped together, and others of men 
extended, or, if in some parts men are standing up and in 
others lying down, then, of course, the firing would be 
directed on densest and most exposed portions. 

When a body of men fire on the same obj ect with nominally 
the same elevation, the men forming the mass who are 
firing, cannot all have rifles with the same peculiarities, or 
use identically the same elevations, have the same power 
of eyesight, use the same amount of foresight, have the 
same steadiness, &c., nor can they be similarly affected 
by the same moral influences, and hence their fire becomes 
spread over a considerable space, especially in the direction 
of the fire. 

There results from this a number of trajectories which form, 
as a whole, a cone analogous to that formed by the fire of 
individual men, but which has much greater dimensions in all 
directions. The groups thus obtained, either on a vertical 
target or on the ground, may he called collective groups, and as 
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it is difficult from their size to collect them on a vertical 
target, especially -when the range is rather great or the number 
of men firing is considerable, it is usual to note the groupings 
of the shots on the ground in order to study their distribution, 
and to ascertain the length and breadth of the efficacious or 
beaten ground or zone*, as it is called, which includes the whole, 
or any given percentage, of the shots. 

If the groupings of the shots for any given elevation or 
range be noted on the ground, or on a vertical plane, they 
will be found to form a kind of an ellipse, the greater axis 
of which is in the direction of the fire, and the hits in this 
ellipse will be found to be most densely grouped towards the 
centre of the surface struck, just as in the fire of a single arm. 

When the ground is parallel to the line of sight, the depth 
of the ground struck by shots fired with the same elevation 
is found to decrease as the distance of the object increases. 


< -Dangerous Zone- — > 

Fig. 8. 

When a sufficiently large number of bullets are fired at 
different ranges of from 500 yards up to 1,400 yards, the 
beaten zone is equal to about 300 yards on an average at 
the shorter, and 200 yards at the longer range, if we only 
consider 90 per cent, of the hits, that is, deducting 10 per 
cent, for abnormal hits. Over 1,400 yards the depth of the 
beaten ground, for 90 per cent, of the hits begins to decrease 
more rapidly. But, if we only take the densest part 
of the group, including the best 50 per cent, of the shots, the: 
beaten zone is about 150 yards at 500 yards, and 100 yards 
at 1,400 yards; or half these distances in front and half in 
rear of the point of mean impact, which latter should corre- 
spond with the range if the proper elevation nas been used. 

Thus, if the body of men firing is divided into two equal 
parts, and the two halves simultaneously use sights differing' 
by fifty yardfe, the depth of the beaten zone at 1,400 yards for 


* The dangerous zone of a collective fire is the fceaten zone, plus the 
theoretical dangerous zone of the lowest trajectory, given in Table I., 
pp. 8 and 9. 
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tlxe best fifty per cent, of the shots is increased to 150 yards ; if 
two sights differing by 100 yards are used, this beaten zone is 
increased to 200 yards. If the body of men is divided np into 
three equal parts and use sights differing by 100 yards, this 
beaten zone is increased to 300 yards, and so on. 

These numbers can be corroborated by means of the dia- 
grams of musketry fire drawn up by the English Siege 
Operations Committee, from experiments made at Dungeness 
in 1879-1880. In ah these experiments, executed by a body of 
men firing at the same object and with the same elevation, 
the mass of the bullets fell within the limits of 150 
yards" under and over the range for which the elevation 
was suited, the intensity of fire being greatest at about the 
proper range for the elevation used, and decreasing gradually 
both ways, thereby enormously increasing the practical beaten 
zones of such afire, practically making it over 300 yards for 
each range. This is very important indeed, because when the 
collective fire of a number of men is being dealt with, the 
practical dangerous zones of individual fire for a given range 
may be neglected as being too small to be considered. 

Some experiments carried out in Belgium in 1881 and 
1883 showed that: — 

1. With trained and chosen men the best 50 p.e. of the 
hits covered 100 metres at all ranges. 

2. With average men the best 50 p.e. of the hits were 
spread over 150 metres at ranges under 1,000 metres; over 
125 metres at 1,000 metres; over 100 metres at ranges 
between 1,000 and 1,400 metres; and over 125 metres at 
ranges over 1,400 metres. But this last result is due really 
to a change in the method of sighting. 

Thus we see that trained and chosen men can obtain more 
restricted zones than can be got by ordinary shots. The 
French regulations say, “The depth, of the beaten zone is 


* The report of the Siege Operations Committee indirectly states 
this, as it says that with a body of men firing with 2 sights regulated for 
1,250 and 1,350 yards, the distribution of hits at the range of 1,300 yards 
was fairly uniform over a depth of 400 to 500 yards, which gives the 
„ margin in the text above. And again, we find it stated, that when using- 
two elevations in combination (see p. 139), differing by 2'CO yards, viz.: 
000 and 800 yards, and the 900 and 1,100 yards elevations, the grouping 
of hits shewed a gap, . indicating that a less interval than 200 yards 
between the elevations is desirable at the above-named ranges to cover the 
whole depth fired at. Too much reliance, however, cannot be placed on 
these experiments, as they only lasted for six months, and do not embody 
the experience of several years, as foreign statistics do. 



sensibly constant, whatever the distance of the object may be; 
it is about 100 metres if the best 50 p.c. of the hits or the 
densest part only of the grouping he considered.” These 
numbers are not absolute, and can evidently increase or 
decrease with the skill of the men firing. 

The different depths of the groupings obtained hy good 
. and had firers show the influence of the skill of the men and 
of fire discipline on the efficacy of a collective fire. These 
influences are not the only ones which can make the depths 
of the beaten zones vary ; there are others as well, such as 
fatigue, the emotions of the men, the inclination of the 
ground, atmospheric conditions, &c. There results from this 
that the fire of infantry cannot he compared altogether with 
that of artillery as regards its groupings. In fact, the fire of 
artillery is a fire from a fixed rest with a well-assured aim. 
It does not depend nearly so much on the nerves of a man, 
and the small differences which occur in the weights of the 
powder charges have much less influence on the ranges when 
the charges contain many thousands of grains instead of 
weighing from 70 to 85 grains only. Thus it is dangerous to 
rely on deductions found by calculation only as to. the 
probable effects of infantry fire. The experimental method 
alone can give any results worthy of confidence. 

The conclusions to be drawn from the above is that infantry 
should be as carefully instructed in collective as in individual 
firing during their annual course. It is also essential that 
the principles of fire discipline should he instilled into the 
men, and that they should be trained to fire perfect volleys, as 
these produce the best effect. It is also essential that even 
the smallest unit should have exact ideas on collective firing, 
and that men should know the distances at which they should 
make use of the different kinds of collective firing (see 
Chap. XV.). ^ 

The following explanation shews why the total length of 
ground beaten with the bullets of a collective fire decreases 
as the range increases. As the range increases, the angles of 
elevation increase more rapidly ; or, in other words, an error 
of 1° too much elevation at 100 yards makes the bullet go 
400 yards farther, while the same error in elevation at 2,lbo 
yards, makes the bullet only go 100 yards further. Thus, the 
longer the range, the less does a given small error in elevation 
affect the space over which the bullets fall ^and therefore, the 
longer the range, the less is this space. When the rifles are fired 
from rests (see p. 241), this is foundto be more the case than when 
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they are fired from the shoulder, 'which can be easily under- 
stood. At the shorter ranges, the mass of the bullets fall near 
the point of mean impact, but at the longer ranges they are more 
evenly distributed over the beaten zone ; and thus it is that the 
central 50 per cent, of the bullets fall in about the same space 
of 100 yards, at all ranges, from 500 up to 1,400 yards. 

We must lie careful to separate the effects of bullets falling 
into a space on a horizontal plane and hitting a vertical target. 
Table II., on p. 21, shews that a constant slight error in 
elevation causes a largely increasing error in vertical height 
as the range increases : while, as shewn above, it causes a 
decreasing error in a horizontal direction, under the same 
conditions. This is the reason why it gets harder to hit a 
vertical target as the range increases, while the horizontal 
extent of ground into which the best 50 per cent, of the 
bullets fall, remains practically the same. 

The above numbers are average ones and are by no means 
absolute, but may increase or diminish according to the 
skill of the men, and if rests are used ; but the dispersion 
in depth, whatever it may be, still remains independent 
of the distance, if a sufficient number of rounds are fired, 
though it varies with the inclination of the ground on. which 
the bullets fall, as will be shown later on.'" 

The surface of the horizontal group, which contains 50 per 
cent, of the hits, is called the nucleus of the group ; that 
which contains the next 40 per cent., the envelope of this 
nucleus ; and the hits produced by ricochets and the re- 
mainder of the shots is called the tailing. 

The centre of the nucleus is the point of mean impact of 
the horizontal group, but the best 50 per cent, of the hits are 
very uniformly distributed over the nucleus, consequently, to 
get the best result possible, some part of the nucleus should 
fall on the object to be hat, and hence, in dealing with a 
collective fire, a knowledge of the range to within half the 
depth of the nucleus (i.e., within 50 yards) is vail that is 
required. 


* “ From this it follows that the collective fire of several men at a single 
target, at distances over 440 yards, is not the true gauge of their efficiency. 
It is necessary that they fire at a series of screens, which will register all 
the hits ; then, from their density, an estimate of the value of their 
shooting can he obtained. The position of the densest part of the 
nucleus offers no clue, as it does not depend on the efforts of the men, 
hut on factors beyond control.” — (Major C. Brooke). 
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Tlie width, of the ground beaten, when a single point is 
aimed at, also increases with the range. The French regu- 
lations say that when all the rifles are directed at the same 
point the width of the group of hits in yards between 500 
and 1,500 yards for the best 50 per cent, of the hits, is about 
equal to the number of hundreds of yards in the range 
(i.e., 5 yards at 500 yards, 10 yards at 1,000 yards, &c.) ; it 
is 80 yards at 2,000 yards, and 60 yards at 2,400 yards. The 
width of the groups for 90 per cent, of the hits is about double 
that for 50 per cent, of the hits. 

Captain Neunhauser, commenting on the Belgian experi- 
ments of 1883, says : — “It is necessary to remark that one of 
the great causes which makes the collective fire of infantry 
less accurate at long ranges than at the shorter ones, lies in 
the greater amount of the lateral errors, the deviating causes 
having so much greater influence as the distances become 
greater. In fact, the beaten zone is not a line but a surface. 
If the rectangle which contains the grouping of the best half 
of the hits is only a 'few yards broad at the short ranges, it 
tends to approach a square at the longer ones, and con- 
sequently, to increase the beaten surface. The groxiping of 
hits is therefore less dense in this latter case, and the fire less 
efficacious, thus placing theory and practice in agreement.” 

Because the conditions of individual and collective firing 
are so different, the dangerous zones of a collective fire for 
the various ranges cannot be worked out in the same way as 
the dangerous zones for individual fire, and, indeed, we 
cannot lay down definitely, as can he done for an individual 
fire, any limits of efficacy for a collective fire by means of 
comparative values of the probable errors and the size of 
the target, hut what we do see is, that the actual value of each 
of the zones of a collective fire depends on the theoretical 
dangerous zone of each bullet as well as on the extent of 
ground struck. The less the angle of drop, the greater are 
the number of bullets included in the height of the object 
fired at, so that the theoretical dangerous zones of individual 
fire given in Table I., p. 9, may be taken as giving some 
indication -*of the comparative value of a collective fire at 
different ranges. 

The longer the range, the more vertically the bullets drop, 
and therefore the less dangerous is thte beaten zone, or 
the efficacy of the fire from a given number of men. 
As the space over which 50 per cent, of the bullets fall 
remains nearly constant, this efficacy for different ranges 
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can be relatively measured, by the horizontal distance 
passed over by a bullet, near the centre of the nucleus, at 
the end of its flight, divided by the vertical height 
through which the bullet falls in that distance. The 
numbers thus obtained are given in column 7 of the 
trajectory table given on p. 8, and from this table we see 
that a collective fire at 1,700 yards will have only half the 
efficacy of one at 1,200 yards and one quarter of one at 800 
yards and one eighth of one at 500 yards. This is supposing 
that the lateral dispersion remains constant as well as the 
longitudinal dispersion, which we know is not the case. 
Taking the lateral dispersions given on p. 135 as correct, the 
lateral dispersion at 1,700 yards is three times, and at 1,200 
yards is about twice that at 500 yards, so that the efficacy of 
a fire at 1,700 yards is only about one twenty-fourth, and of 
one at 1,200 yards is only about an eighth that of one at 
500 yards. This statement is far from being absolute, hut it 
is only given as an example to show how the efficacy of the 
concentrated fire of a given number of men rapidly decreases 
with the range. 

Thus, at known ranges , to get a similar effect, by a collective 
fire at 1,200 yards as at 500 yards, we must employ a con- 
siderably greater number of men (or rather amount of ammu- 
nition) than the number required to get the same effect if the 
same object is only 500 yards off.-' 1 

But, besides tbe efficacy of tbe fire decreasing so rapidly 
with the range, it gets at the same time harder and harder, 
as the range increases, to estimate the distance to within 50 
yards, both of which conditions tend to make the fire less and 
less efficacious as the range becomes longer, so that there is a 
limiting range, after which any fire, although concentrated 
and aimed, really becomes hap-hazard or as it may he called 
“ chance fire ” however carefully the man may aim. Neither 
this limiting range, nor the result of such a fire can well be 
definitely stated, but the experience of the war of 1877-78, 
has shewn that a “ chance fire ” against troops in any deep 
close-order formations proved very terrible, when kept" up by 
a mass of men at even such long ranges as 2,000 yards. 


* In battle, for moral reasons, it is better to expend tbe required am- 
munition as rapidly _as<B>ossible by increasing tbe number of men firing. 
Sudden losses intimidate the enemy more than if the losses were more 
gradual ; to expend the necessary amount of ammunition by making a 
few men fire a long time, takes all the offensive spirit out of them. 


If the range can only be found by any means to a certain 
percentage of the truth, then a body of men all using the same 
elevation should not fire at a longer range than that at which 
twice * the given percentage of error is greater than the 
beaten zone for the range. Beyond this limit, an efficacious fire 
cannot be ensured, and ammunition is likely to be wasted, 
that is, too many bullets will be expended for the amount 
of good gained, which bullets woidd have been better kept 
for a shorter and more effective range. 

"We must therefore inquire what is to be considered in our 
calculations as the extent of the beaten zone ? Is it to be 
the extent of ground struck by 90 per cent, of the bullets 
(300 to 200 yards) or that struck by 50 per cent, of the bullets 
(100 yards)? The latter value being almost a constant- 
one, and having the hits almost uniformly spread over it, has 
been accepted by all Continental nations, and as they have 
experience, while we have none, we cannot do better than 
accept their conclusions as to what should be considered as the 
beaten zone for all ranges over 400 yards up to 1,400 yards;, 
under the 400 yards range a controlled fire is hardly ever 
possible, as it becomes perforce a frontal individual fire from 
the excited and uncontrollable state of the men. 

This central beaten zone of 100 yards, formed by the 
nucleus of a collective fire, is a very fair factor to deal with, 
because when the effect of ricochets is considered, 50 per cent, 
of the shots is a very faff allowance to take of the total 
number of shots. To try and utilize the whole zone for 90 
per cent, of the shots would be pushing theory almost too far. 

If the range can be found with a range-finder to within 
3 per cent, of the truth, then a body of men all using the same 
elevation should not fire beyond such a range than that at 
which 6 per cent, of it is greater than the accepted beaten 
zone of 100 yards. Such a range is 1,700 yards. But in 
practice, and especially with the excitement of being in action 
and under fire, it will b e hard to find such a long range so accu- 
rately, and as we have seen that at long ranges it requires the 
collective fire of a far greater number of men to produce 
the same effect as a* given number of men at 500 yards, the 


* In dealing with trajectories under the height of a man, as we have 
done in Part I., for individual fire, we have only used the percentage of 
error as the object fired at was supposed to he at a kss distance only than 
that suited to the elevation used. But this condition no longer exists, 
and we must now use twice the percentage of error, as this error may just 
as well he over as under the true range. 
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above limit must be considerably reduced in practice to about 
1,300 yards (see Chap. XII.) as the maximum range allowable 
in practice, and then only under favourable conditions. 

Thus, firing beyond a certain range, say 1,300 yards, in round 
numbers, should never be attempted unless there is at hand 
such an unlimited supply of ammunition, as the Turks had in 
1877-78 (which however can rarely be the case), and we can 
afford to waste some, because beyond that range the fire really 
becomes chance fire, the effect of which, is to cover a large 
area of ground with dropping shots which luckily may, and 
perhaps may not, do any damage to the enemy. W e must 
not trust to luck and chance in war more than necessary, and 
never when we can avoid it, as can be done in this case. In 
future when we talk of “long ranges” we shall mean, until 
we more definitely express them, ranges somewhere about, 
but not exceeding, 1,300 yards. 

In every case in firing at long ranges, a most careful “ fire 
discipline,” and control of the firing, must be kept up to 
ensure concentration, on the object to be hit, as the indepen- 
dent fire of individual men at long ranges is simply chance 
fire in its worst form. 

The longer the range the more necessary is the collective 
fire of masses, or of large groups, of men, so as to concen- 
trate a large number of bullets on the front of the same 
objective The strength of these groups , or rather the amount of 
ammunition required, to ensure the same effect at each range, rises 
in a more rapid ratio than the range. But even then there must 
be a limiting range beyond which firing away ammunition will 
be unprofitable, and which would have been better kept for 
ranges more adapted to the power of the rifle. This range 
cannot be laid down, yet it is certainly over the range of 1,300 
yards, but even this range is not generally available, from the usually 
undulatory or covered character of ground, which allows of 
(iontending bodies to approach each other unseen to shorter 
distances. 

If we have no range-finder, and cannot get the range from 
the artillery, or from maps, or by watching the strike of the 
bullets, or by auy other means, the only way of getting the range 
of an object, is to judge or rather guess its distance. Judging 
distances is, as we have seen, a very difficult operation, from 
so many physical circumstances affecting the' eyesight ; so 
much so, that a writer in the Revue Militaire de r Mr anger says 
that the Germans allow ith of the estimated distances as the 
probable error to be allowed for in such cases, even when 
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judged by a number of practised and skilful observers (never 
less than four) and the mean of their estimates taken. That 
is to say, that the total limits of error are within one-third 
of the estimated distance ; this seems an enormous allowance, 
but from a consideration of the rules of fire laid down in 
Continental armies, we shall see that a total error of one- 
fourth the estimated range is allowed for, which supposes 
a possible error of one-eighth of the estimated distance in 
judging the range by eye. 

This limit of one-fourth the range, would require that, 
when all the men use the same elevation, and when the 
ranges are estimated by eye alone, a controlled collective fire 
should not be opened at a greater range than four times the 
constant beaten zone of a concentrated fire (4 X 100) or 400 
yards, but a collective fire at such ranges is not required, from 
the accuracy and efficacy of individual fire within that limit, 
and from the flatness of the trajectories of the military rifles 
at present in use in all European armies. 

Now the only way to get certain results at ranges over 400 
yards, when the range is estimated by eye, is to divide up the 
body of men firing at a given object into two, or three, or 
more equal parts, as the case may be, and to make each sub- 
division use a different elevation at the same time. By this 
means, with a given number of men, a greater depth of 
ground is swept, though with a less intense fire than if one 
elevation is used by the whole body. The number of eleva- 
tions to be used depends chiefly on the range and the constant 
beaten zone of 100 yards at each range. The greater the 
range the greater is the probable total error of judging it, 
and therefore the more elevations should he used, and also if 
the same intensity of fire is required at each range the greater, 
in the same proportion, should he the body of men firing, or 
rather the quantity of ammunition expended, than the number 
required if the range is known. 

The number of elevations to he used is also somewhat 
governed by the consideration of the depth of the object fired 
at, and as to whether it is stationary or moving’.* If the oh j ect 
has no depth, and is stationary, the range can be found with fair 
accuracy, by watching the effect of the collective fire on the 
enemy, i.c., whether, with a given elevation^it has any effect on 
decreasing his fire at the point aimed at, or by watching the 


* For this purpose it is just the same whether the men are 'stationary 
and the object is moving, or vice versa. 
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strike of the bullets where the ground is favourable for such a 
course. In such a ease, one elevation only, or two at the 
most, would be required. Against very deep formations, as a 
battalion column of fours, which allow a considerable latitude 
in judging the range, because it does not much matter if the 
head or rear of the formation is hit, fewer sights are required 
than against shallow formations. But if the object is 
moving, and so constantly altering the range, a greater 
number of sights are required than if it is stationary. 

But let us take the extreme eases, and then we shall know 
what we have to reduce in more favourable circumstances. As 
the beaten zone of a collective fire for different ranges is 
constant and equal to 100 yards, we see that to obtain a 
continuous beaten zone with the combined xise of different sights, 
these sights must not differ from one another by more than the 
elevation for 100 yards. 

Thus, when two elevations differing by 100 yards are used 
we get a beaten zone of 200 yards, and so when the range 
is guessed by eye, and we may have a probable limit of error 
of one-fourth the estimated range, a body of men should not 
fire at over (4 X 200) or 800 yards. 

Similarly when three elevations, differing by 100 yards, are 
used, we get a beaten zone of 300 yards, and under similar cir- 
cumstances, as above, a collective fire should not be opened 
in this case at over (4 X 300) or 1,200 yards. From what has 
been said before, we need not consider ranges over this. 

At any distance, if the range is known , only one sight should he 
used , and two or three sights vail only he employed according 
to the accuracy with which the range is known. The number of 
sights to be used is found thus, — Multiply the estimated range 
by twice the fraction of the range representing the probable 
error of estimation. This gives the distance over which the 
bxillets must he spread. If the result is 100 or less, then 
one sight for the estimated range is sufficient. If the result 
is 150, then use two sights, one for 25 yards under, axid the 
other for 25 yards over the estimated range. If the result 
is 200, then use two sights, one for 50 yards under, and the 
other for 50 yards over the estimated range. If the result is 
250, use three sights, one for the estimated range,# one for 75 
yards under, and one for 75 yards over it ; and if the result 
is 300, use three sights, one for the estimated range, one for 
100 yards under, %nd one for 100 yards over it. A little 
consideration will show how these results are arrived at even 
mentally. 


141 


The usual practical rule, how ever, for the use of two elevations 
is, that one elevation should he for 50 yards under, and the other 
for 50 yards over the estimated range ; and for three elevations, 
it is that one elevation should he for the estimated range, one 
for 100 yards under, and the third for 100 yards over it. In 
the latest German regulations of 1887, it is stated that when the 
ranges are guessed, and a stationary object is fired at, two 
sights, differing by 50 metres will he used for ranges between 
400 and 600 metres; two sights, differing by 100 metres for 
ranges between 600 and 800 metres ; and three sights for 
ranges over 800 metres ; if the objects are moving, then for 
ranges over 400 metres, several sights differing, in the direction 
of the movement, by 100 metres, will be made use of; if the 
range is known, then two sights are sufficient up to 800 metres ; 
over 800 metres, if the range is not known, three sights must 
be used. 

The German regulations of 1879 said : — “ The exact range can 
be demanded from the artillery, if this arm is near at hand, or 
determined by other means which allow of the distances being 
appreciated, such as judging by eye, from a good detailed 
map, &c., &c. 

“It is evidently advantageous to know the distance to a 
yard, but this is not absolutely necessary; generally, it is 
sufficient to fix the limits between which the objective of the 
fire lies or is moving. For example, between 500 and 600 
yards, or between 800 and 1,000 yards.*” 

‘ ‘ The correction of the fire by observing the strike of the 
bullets is only practicable if the ground offers favorable 
conditions ; it succeeds especially with volleys concentrated on 
the same point.f 

“ The choice of the sight to be used depends on the degree 
of inclination of the ground struck by the bullets with 
respect to the line of sight, on the extent of the ground in 
depth, and also on the degree of precision -with which the 
distance of the object can be determined, or the limits 
between which it can be placed. 

“Beyond 440 yards the employment of a single sight only 
promises good results, if the object is stationary, if there is 


* But the closer the limits are to one another the better. 

t Of course all the men firing for this object murf use the same eleva- 
tion. It is not a question of getting a good length of beaten zone, but of 
throwing up dust, and for this purpose as many bullets as possible should 
be projected on the same spot at the same instant. 
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the time and means to correct the tire, and finally if the 
configuration of the ground situated in advance of the object 
is not susceptible of diminishing the efficacy of the tire. 

“ In every other case, and particularly against objects moving 
directly to the front or rear, it is, as a rule, necessary to make 
use of two or more sights, differing by 100 yards from one 
another. Up to 770 yards, two sights are sufficient; beyond 
that, three ought to be used. 

“When firing at objects moving directly to the front or 
rear it is necessary to consider, in choosing the sights, the 
direction of the movement of the object. 

“If two sights are employed they will he divided between 
the front and rear ranks ; if three sights are used they will 
be divided between the three ‘ziige ’ of the company, 

“It is not advantageous to fire with two or three sights 
with fractions of troops less than a ( zag’ (70 to 80 men) or 
a company (200 to 250 men) respectively. 

“In the choice of the sights to be used, it is necessary to 
select those which will cause the surface of the ground to be 
covered with projectiles, to receive a sufficient number of 
them. For example, if the surface on which the object is, 
is between 600 yards and 800 yards, the sights to he used are 
those for 650 and 750 yards; if between 800 yards and 1,200 
yards, the sights for 850, 950, and 1,050 yards are to be used,” 

The French regulations are given on p. 147. 

The Austrians say that the combined use of different sights 
is to be very exceptional, for by so doing, if the object fired 
at is not of great depth, a portion of the fire is thereby 
thrown away, and the efficacy of the fire is inversely as the 
extent of the beaten surface, for a given number of men. 

The Italian regulations say that only one elevation is to be 
used under 500 metres; if the distance is known and the 
object is stationary, use one sight up to 800 metres, and two 
beyond that distance; if the distances are unknown and the 
object is moving use two sights up to 800 metres, and three 
beyond this range. In this last case the number of sights 
should be diminished or increased on account of the inclina- 
tion of the ground, when the length of the beaten zone is 
increased or diminished more than half of what it would have 
been on ground parallel to the line of sight. Two sights are 
to be used by at least a section (50 to 60 men), and three sights 
by at least a company (200 to 250 men). 

A combined use 6 of three elevations is, as a rule, the most 
that is ever required to be used in practice, hut we ought always, 
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■when possible, to try and avoid firing under such conditions as 
require so many sights to be used, from the comparatively great 
consumption of ammunition which such a use of different 
elevations must cause, unless very favourable objectives 
present themselves, and the available supply of ammunition 
is more plentiful than is usually the case. 

The combined use of different sights can also be employed 
to neutralize the influences of the atmosphere and the nature 
of the slopes of the ground in the neighbotirhood of the 
object. 

The influence of the slopes of the ground, will be pointed 
out in Chap. XI., but we may here point out the effect of 
temperature on the choice of sights to be used. In the 
Belgian experiments of 1883, it was found that the distance 
of the centres of the groupings of hits made on a horizontal 
surface, was invariably beyond the object fired at, even with 
a head wind. This fact was not entirely due to the known 
tendency that men have of firing too high It was principally 
due to the temperature, which was about 86° F., while the 
Belgian rifle was sighted for a temperature of 41° F. only. 
The consequence was that at long distances, between 1,000 
and 2,000 metres, the difference of 45° F. in the temperatures 
made the bullets range from 75 to 150 metres further than 
desired. Thus, whenever objects without depth are fired on, 
the temperature must he seriously considered, and the sights 
either regulated in consequence or multiplied. 

We have seen that two or three elevations, used simul- 
taneously, give an effective fire-swept area, having a depth 
which varies from 200 to 300 yards. It is clear that this 
result is only obtained with a given body of men at the expense 
of a diminution of effective fire on any given point of the fire- 
swept area, and therefore to bring up the effect of the fire it 
is necessary either to fire more rapidly, so as to burn more 
cartridges, or to attain this end by increasing the number of 
men employed, in order to obtain the desired effect without 
prolonging the duration of the fire. When possible, the 
latter method is to be preferred, as prolonged firing ought always 
to be avoided, in order not to weaken the moral effect which musketry 
tire ought to produce by means of sudden losses rapidly inflicted. 

The ranges # of 400, 800, and 1,200 yards given above for 
the combined use of 1, 2, and 3 sights respectively, agree 
very nearly with German practice, and suits the construction 
of the backsight of the Martini-Henry rifle. * 
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The Germans divide the space which extends between any 
two hostile forces into three zones*:- — 

(1) The short zone , comprised between the muzzle and a 
distance of 440 yards (400 metres), 

(2) The medium zone , which comprises distances between 
the short zone and a distance of 770 yards (700 metres). 

(3) The long zone , which comprises distances between the 
medium zone and a distance of 1,320 yards (1,200 metres). 

When the range is not known and has to he estimated by eye, or 
when one side is in movement, and when the atmospheric ■ influences , 
and the slopes of the ground near the enemy , are not favourable, 
the Germans employ, as a general rule, one sight for ranges 
in the short zone, two sights for ranges in the medium zone, 
and three sights for ranges in the long zone. 

It cannot be too strongly impressed on officers and men, 
that as the range increases, even when a single elevation only 
is used, the amount of ammunition expended has also to be 
increased to get the same results, and that the amount of 
ammunition to he expended, when two or three elevations are 
combined, is twice or three times respectively that required 
for a single elevation, if similar results are required to be 
obtained. 

The following table, taken from the Italian regulations for 
the Verterli rifle, will bring home tothemind the necessity of em- 
ploying more men, or of firing more ammunition, as the range in- 
creases, to get the same result when using a single elevation only. 
Taking 1 per cent, of hits as the efficacy to be expected in war, 
and that at peace experiments ten times better results eau be 
obtained than in war time, that beaten zone is only considered, 
which, even at its extremities, gives 10 hits. The length 
of this beaten zone increases and diminishes with the number 
of bullets fired, and so iu order to obtain a constant beaten 
zone of 100 metres for use, in the manner shewn above, 
the least number of rounds are laid down that should be 
fired at each range to ensure it. “ The following table suffices 
in pi’actice to shew the efficacy of a collective fire, and to 
approximately calculate the number of bullets necessary to 
produce a given effect against a given object.” 


* The Germans consider that the beaten zone of a concentrated fire 
extends for 100 mefres or 110 yards. If we use this depth instead of 100 
yards in the above calculations, we obtain the following distances used by 
the Germans. 



With regard to the least number of men -with -whom 
combined sights should be used, the Germans insist that the 
body of troops employed should be at least a “zug” (-which 
on a war footing is equal to 70 or 80 men at least, or an 
average English company), and the Italians say a section 
70 or 60 men, when two sights are used, but both say that 
a company (200 or 250 men) should be employed when 
sights are used. This comparatively great increase of men, 
is due to the rapid decrease of efficacy of a collective fire as the 
range increases, as has already been explained. In 
when two sights are used, the two ranks cd the ‘ ‘ 
use one, and when three sights are used, each “z 
company use one, there being three “ ziige ” to 


N B. — To obtain tlie same effect against kneeling or lying down 
infantry, it is necessary to ire approximately 1$ or 4 times respec- 
tively, the above number of bullets. Against these objectives, the 
length of the beaten zone for the 100 metres elevation, extends only 
between 200 and 450 metres. 
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Aii English company formed up in two ranks, is sub- 
divided into two half-companies, of two sections each. Hence, 
when three elevations are to he used, it would he inconvenient 
to employ an equal number of men to fire with each sight. 
In this ease it would he best to make two sections of the 
company use the elevation for the presumed range, and the 
other two sections each to employ, one the elevation for 100 
yards over, and the other the elevation for 100 yards under, 
the supposed range. Or, if it is laid down that when two 
sights are to he used, a whole English company must he 
employed, and when three sights, three English companies, 
then each half -company or company should he made to use 
one. Each rank should not be given a different sight, as it 
makes it more difficult to see that the men are using the 
proper elevation, than if each unit of men used the same 
one. 

The combined use of two sights can easily be arranged for, 
while that of three sights is much more difficult. But the 
necessity for the use of three sights at once rarely occurs, and 
when it does, it is only at ranges over 800 yards, when there 
is comparatively hut little danger or disturbing influences, 
and when there is ample time to make the necessary arrange- 
ments. It must never he forgotten that a combined use of two, 
and especially of three, sights, would only he made if circum- 
stances. required it. 

The above rules for the use of combined sights, with the 
above strengths of the bodies of men firing , have been found 
to give the following result — namely, that the hits from 
a collective mass fire, executed at all ranges up to 1,300 
yards, with a suitable combination of sights and strength of 
filing body, will always give an effective result of 10 per cent, 
of the shots fired, against an object anywhere within the 
beaten zone. 

Yon Boguslawski and Canape, however, are no warm 
advocates of combined sights, especially at long ranges, 
and the latter says “all tricks of fire are opposed to sound 
tactics. Long range fire with combined sights, as well as 
indirect fire (see p. 231) only lead, in the open field, to waste 
of ammunition. These methods, however, may be advan- 
tageously used in siege warfare.” 

In spite of the criticisms of the above well-known Herman 
military writers, "At is only fair to say that the Herman 
infantry do not use a combination of sights when the range 
is known within 50 yards, when neither opponent is moving, or 
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when the atmospheric conditions, and the slopes of the 
ground in the neighbourhood of the object aimed at, are 
such as only to affect the practice slightly. A proof of the 
value of combining two or more sights when these conditions 
are not fulfilled will be given in the next chapter. 

The Germans do not question the advantages of accurate 
aiming, and careful firing, as might be supposed from their 
use of different sights. The depth of the fire-swept areas 
would be much more than 100 yards if the men did not 
aim or fire carelessly (see p. 133). Eandorn firing would, 
therefore, overturn the whole system of fire which they have 
adopted. 

The French regulations say, concerning the simultaneous 
employment of several sights : — 

“ The simultaneous employment of several sights against a 
single object increases the depth of the ground beaten, to the 
detriment of the density of the fire, and therefore this method 
of procedure requires to he used with great discernment. 
The fire with a single elevation for the distance of the object 
will always have the greatest efficacy. 

u Two sights differing by 100 yards may be used against a 
moving object or against an object of considerable depth. 

“The simultaneous employment of several sights is not 
admissible by fractions of troops of less strength than 50 men. ” 
The use of several sights doubtless causes an increased 
expenditure of ammunition to attain a given result, hut if 
it is only calculated to produce a certain percentage of 
hits it does away with all hesitation and trials in the 
choice of the range. Eanges, from their great value when 
known (both in greatly increasing the efficacy of fire and 
in preventing an unnecessary waste of ammunition) should 
always be determined by range-finders, or obtained from 
the artillery when possible, for both methods are far 
preferable to judging the distance by eye, and if these 
are not available, the distance judged should be tested by 
trial concentrated fires executed simultaneously, called volleys , 
directed on the object to he hit, and which should be carried 
out by at least 50 to 80 men, while an observer goes out to 
one flank to „watch the result. The first volley is so regulated 
as to fall short if possible, and the next one ovex*, and then 
from the sights used, the approximate distance of the object 
can be deduced. Iu the field firing, practiced in Germany, 
it is, as a rule, necessaiy to fire 4 to 5 trial volleys to get the 
range correctly. 
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But tliis can only be done if the ground is favourable for it. 
The concentrated mass of bullets, caused by such a fire, if 
they strike on a hard, dry, sandy, or dusty surface which can 
be seen, throw up the dust perceptibly where they fall, and 
so enable the range to be tested. But if the bullets fall on 
turf, wet or soft ground, into furze, heath, hushes, or trees, 
or behind a fall or rise of the ground, or straight into the 
face of a hill, no dust wall be thrown up, and the strike 
cannot be seen even comparatively close to an observer. Even 
with a good telescope and on favourable ground the strike of 
bullets cannot be seen over 1,300 yards, and consequently 
the elevation cannot be corrected beyond that range. 

Another point must he referred to here so as to prevent any 
misconception of ideas, for, though the reasons for it will he 
entered into more fully further on, yet the results have already 
somewhat entered into our present considerations. From 
the undoubted advantages of a collective fire as regards its 
efficacy and the possible control over it, it must be kept up as 
long as possible ; so intimately are these connected that 
collective firing is only possible so long as control is possible, 
and the limit of such control with disciplined troops may be put 
at about 400 yards from the enemy. Nearer than this, and often 
at a longer range, the men are too much influenced by the moral 
excitement caused by the enemy’s fire, the noise, theories of 
the wounded, and the sight of the dead, etc., to be controlled at 
all, and a rapid independent fire is then involuntarily delivered 
straight to the front of the extended mass. No order can 
prevent it. This change from a controlled collective to an 
independent fire is not sudden, hut has been gradually coming- 
on as the power of control has decreased, and must be expected 
to cease entirely at about 400 yards from the enemy, when 
the men will fire only to their direct front, and will only be 
influenced by the training and discipline they have had in 
their peace training, and by the personal example, and not by 
the words, of their leaders. 

The nearer we are to the enemy the greater will be the 
effect of a controlled collective fire, hut the harder it will be 
to maintain this control over the men, and therefore to get 
their fire concentrated on named objectives. Thus these two 
opposite considerations may be taken as contending for mastery 
.over. -one another* and experience has shewn that the necessary 
control of the whole body of men in a properly prepared action, 
can, perhaps, he kept up to about 600 yards from the enemy, 
and of the smallest fractions up to about 400 yards. But on 
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the other hand there has been no experience yet of contending 
troops, each of whose firing has been controlled and concen- 
trated. 

The idea of “fire discipline,” and the “ direction” and “con- 
trol of fire,” has only sprung up since the war of 1870-71, and 
the necessity for it was still further impressed by the results 
of the war of 1877-78, in which terrible results were obtained 
with even no fire discipline, control, or direction, but only by such 
an extravagant use of ammunition as can rarely be possible. 

Complaint may be found with the indefinite conditions 
that have been arrived at about collective fire, and with the 
fact, that statistical details of results have not been given as for 
independent individual fire. Here we may add a word of 
warning from the past. All attempts to lay down definite and 
absolute data (which, in the first place, a little consideration 
shows it is impossible to do from the number of counteracting 
influences) as to the absolute efficacy of the rifle, and then to 
reason out from this, facts f minded on the nature of the 
arm, has always bitterly failed, as experienced by the 
losing sides in the wars of 1859, 1866 and 1870, from the in- 
determinate moral factors, which must so largely enter into 
calculations of war, not having been allowed for. After 1859 
and 1866, theorists laid down that the day of the offensive 
was past, and that, from the nature of the arms in use, the 
defensive only could win. How this deduction was realized, 
in the war of 1870-71, all the world knows. 

“The Germans handle with special prudence the data 
obtained on the practice range, and, thanks to their tactical 
good sense, they avoid the dangerous path along which those 
whom they call ‘the specialists of the practice range’ seek to 
hurry them. ‘ Their sound judgment, based on war, has triumphed 
over the exaggerated speculations of technicalists , and they carefully 
avoid sacrificing to any formal idea, the very diverse factors which, 
occur in tear, and guard against the fault of pushing technical 
speculations to their utmost consequences ” 

General Brialmont, very properly writes : — “ With regard 
to the results obtained in peace experiments, we must warn 
our readers that they notably differ from those obtained in 
war. Executed generally with skilled firers, disturbed by no 
emotions, on known ranges, on fiat ground, and against fixed 
targets, which can he distinctly seen, all geace experiments 
give maximum results ; very useful, and even indispensable, to 
appreciate, not the absolute value of a fire, but its relative 
value, in comparison with other kinds of fire executed under 
the Mine conditions. It is from; such a point of view .only 
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that peace experiments have a real importance in practice. 
They give precise indications on the manner of disposing the 
troops, and of directing their fire, both in the attack and 
defence. The officers, charged with the instruction of 
musketry fire, should always take care to warn their subordi- 
nates that the results obtained in peace practices will not be 
even nearly reached on the battle-field.” Thus, all data should 
only he looked on as relative , because it is impossible to obtain 
absolute figures with regard to the varying circumstances 
under which infantry fire can be applied. Saving recognised 
the value of certain, methods of proceeding , and decided on them 
as standards of comparison to go hj , all that is of any practical 
value is to state whether other methods are letter or ivorse. 

The numerical results could he given of many experiments 
in field firing made in England and abroad, but as it is almost 
impossible to obtain a full account of the exact conditions under 
which they took place, and as many of them were carried out 
before the present system of musketry fire tactics (see Chapter 
XIV. was instituted, these results are apt to he misleading ; 
and, hence, the Author has considered it preferable to adhere, 
as a rule, to general statements only. 

The results of collective firing should only he regarded as 
relative data, and the arrangements that we ought to 
make in action with this kind of fire, should he such as to 
get the greatest probable amount of effect in the shortest time 
possible , so as to leave as little as possible to chance, and to 
hasten on a decision as quickly as possible. 

One further point must be referred to here with regard to 
obtaining the greatest efficacy of fire. A dear uninterrupted 
field of fire is the first condition. The possibility of obtaining 
shelter from the enemy’s fire is only a secondary con- 
sideration in a decisive action, though its merits may be 
weighed in a temporising affair. The destruction of the enemy 
is the principal point aimed at, and, to effect this, the side which 
hopes for success must he prepared to make the necessary 
sacrifice of men. So success in war can be gained without a 
corresponding sacrifice, and omelettes cannot be made without 
breaking eggs. _ This fact must he deeply engraven on the heart 
of every soldier. w '* 

Ricochets from a Collective Fire.* 

In Part I. we considered the effects of the ricochets of an 

* These remarks are taken from Col. Lamiraux’s Conferences sur U 
Tir, §c. 
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individual fire ; now we must do tire same as regards collec- 
tive firing. One of the most interesting points in connection 
witli the production of general effects by fire is that of 
ricochets. The study of the power of an arm is incomplete 
without at least a general study of the ricochets it can produce. 
In the old smooth bore guns the rieochetting power of their 
spherical shots was, perhaps, the main cause of their efficacy, 
such as it was, and even now the extraordinary effects of case 
shot are in a very great measure due to the continued progress 
of their halls hy rieochetting-. 

Unfortunately, in spite of all efforts to do so, no law can be 
laid down for ricochets, as they depend on the ground that the 
bullets fall on, more than on anything else, although the shape 
of the bullets, the flatness of the trajectory, and the striking 
velocity, have also some influence in regulating- the number 
of times the bullets ricochet. 

The Trench have made some experiments with the Gras 
rifle, and obtained the following results for a collective fire 
directed against an ordinary target placed on a level smooth 
sandy beach by the sea, i.e., on ground very favorable for 
ricochets. ‘ _ _ _ __ 

TABLE IXL 


Distance 

First Zone. 

Second Zone. 

Third. Zone. 

of 

Target. 

In advance 
of target. 

In rear 
of target. 

Dead ground. 

Limit of ricochets 
beyond the target" 

Metres. 

Metres, 

Metres. 

Metres. 

j Metros. 

200 

— 

— 

— 

1,200 

300 

— 

— 



1,200 

400 

75 

75 

200 

1,000 

500 

75 

75 

200 

1,000 

600 

75 

75 

200 

1,000- 

700 

75 

150 

200 

800 

800 

75 

100 

100 

800 

900 

75 

50 

100 

700 

1,000 

75 

40 

100 

600 

1,100 

— 

— 



475 

1,200 

; — 




475 

1,300 

— 

, — 

: 

400 

1,400 

— 





400 

1,500 

n_ 



■ 

300 

1,600 







200 

1,700 

— 



_ 

150 

1,800 

_ 

— 
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The above peculiar results are average ones only, and are 



graphically shewn in the following figures. When the hits 
were observed on the ground, a zone on which there were no 
hits, called the dead ground above, was always found in firing 
between 400 and 1,100 metres. Up to 400 metres and beyond 
1,100 metres there was no dead ground. Beyond 1,100 metres 
the extent of ground beaten by ricochets rapidly decreases as 
the range increases. 

Fire at Distances between 200 and 300 Metres. 



Cone of Fire. Cone of Ricochets. 

Fig. 9. 


Fire at Distances between 400 and 1,100 Metres. 



C'one of Fire. Dead Ground. Cone of Ricochets. 

Fig. 10. 


Fire at Distances of 1,100 Metres, and over. 



Cone of Fire and Ricochets. 


Fig. 11, 

The power of penetration, or killing power, of the ricochets 
found to be satisfactory eyep at the longest ranges, 


Tlie French regulations sum up the above results in the 
following words : — 

“When the fire is directed on a hard surface, parallel to the 
line of sight, the bullets ricochet beyond the first point of 
impact, provided the range does not exceed 1,900 to 2,000 
yards. 

“At the shorter ranges under 400 yards the bullets make 
several successive bounds or ricochets. 

“Under these conditions the length of each ricochet is 
about from 300 to 400 yards up to a range of 400 yards, from 
200 to 300 yards up to a range of 800 yards, and from 100 to 
200 yards beyond this. 

4 ! The bullets iu rieochettiug deviate laterally, and thus cover 
a much wider surface of ground than that which is covered 
with direct hits, hut with a marked tendency to carry them- 
selves to the right when the rotation is to the right, (as in the 
Martini-Henry rifle). 

‘‘The width of the ground beaten by the ricochets of a 
collective fire directed on a single point is about 30 to 45 
yards, and it seems independent of the range. 

“From the above we see that an object can be hit by 
bullets falling short, which by ricochetting add to the direct 
hits. 

“The circumstances which appear to give the best results 
against an object of small depth are those where the densest 
part of the cone of bullets strikes at the foot of the objective. ” 

Some of these results can be readily deduced from the 
diagrams of the Dungeness Experiments of 1879-80. 

Col. Lamiraux states, that this queston of ricochets -was 
considered in France, as well as that of the flatness of the 
trajectoriesindeterminingthenormal sight to be used in battle. 
In action at close ranges men either do not aim at all or aim 
badly, and it is only difficult to get them to adjust their sights 
to the range, and hence it is necessary to determine what 
single elevation is best for use at all the effective short ranges, 
in order to ensure some results when the rifles are in the hands 
of excited men who will not keep adjusting their sights. 
Taking for granted that the majority of the troops in action 
will not fire tver 600 metres, it is necessary to determine what 
single elevation gives the best results between 600 and 700 
metres. The following results of ricochet hits have been 
obtained in some French experiments. 

With the 200 metres elevation, very bad results. 

With the 300 metres elevation, good results were obtained 
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at 200, 300 and 400 metres ; at 500 and 600 metres they were 
poor, hut traces of ricochets which might he effective, were 
found in advance of the targets up to 150 metres at 500 
metres, and up to 200 metres at 600 metres. 

With the 400 metres elevation, the target was not struck by 
ricochet hits at 200 metres, while at 300 metres they were too 
few to he considered; very good results were got at 400 and 
500 metres; at 600 metres the first traces of the ricochets 
showed that the target would probably be in the safest part 
of the dead ground. 

For these reasons, Ool. Lamiraux considers that the 300 
metres elevation is the best for war purposes at short ranges 
with the Gras rifle. 
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CHAPTER X. 


ESTIMATION OP THE EFFECTS OF COLLECTIVE 
FIRING. 

In this chapter it is proposed to show how the effects of 
infantry fire have been ascertained, and what these effects 
are so far as can he made out from peace experiments, and 
what deductions we may make from them.* 

Before going further it is useful to remind the reader that 
though peace experiments are useful to find out what we can 
about our weapons, yet all such experiments must be largely 
discounted by a liberal margin for all those physical and 
moral causes which tend to disturb a man’s mind in action. 
In most peace experiments the ranges are known ; the targets 
are continuously exposed to a certain amount ; no bullets, 
bursting shells, shrapnel bullets, fragments of iron, splinters, 
dust, stones, sights of dead and wounded men, cries of pain, 
sound of passing bullets, &c., disturb the minds of the men , 
firing. It is such things which tell on the moral of the men, 
and it is superiority of moral which usually decides victories. 
If it were not for these disturbing influences on the enemy, 
we cannot see how, in the face of the results of peace 
experiments any attack formation could advance over the open. 
In reality the ranges are imperfectly known, both sides 
utilise every bit of cover, and the ranges are constantly 
altering, which theoretically should favour the defenders, who 
fire from a fixed base, while the forward movement of the 
assailants renders them unsteady and makes it harder to supply 
them with ammunition. But the nearer the enemy, the more- 
disturbing is his presence to the defenders, who begin to think 
that they cannot stop him, while the attacking artillery, being 
able to approach, fires with more deadly accuraoy. It is the 
difference in moral between the attack and defence more than 
anything else, which enables an attack to succeed, and it is 
large losses, suddenly inflicted , that forms the best and surest 
way to reduce the moral of either side. 


* Most of the first portion of this chapter is .taken bodily from 
Nos. 548 to 564 of the Revue Militairc dc V Stranger for 1880, and from 
a digest of them which appeared in Vol. XXVII. of the Journal of the 
Royal United Service Institution entitled, “The Utilization of Rifle Fire 
in the Field,” hy Major 0. Brooke. 


156 


A collective fire ought to be used, as has already been said, 
when, it is no longer possible to rely on the extent of the 
grazed zones, and when we have to base the probabilities of 
the results on the depths of the effective dangerous zones. 

The fire, the results of which are based on the extent of the 
grazed zones, is a fire of theoretical certainty , that is to say, 
a fire in which each shot (after deducting anomalous shots) 
ought to hit if the fire is executed under the conditions 
required by theory ; whilst the fire based on the extent of the 
effective dangerous zones is a fire of probability in which 
a certain- proportion only of the bullets fired normally have a 
chance of hitting. This percentage will approach the 
theoretical one, according as we more nearly approach the 
conditions under which the experimental firing has been 
executed. 

The probable useful effects of a collective fire can be 
determined, and this has been done in almost all the European 
armies ; but as the experimental firing has not been in all 
eases executed in identical conditions, there is not, in 
appearance at least, a perfect agreement in the results 
obtained. On the other hand, different methods having been 
used to register the results, the tables of results are not always 
easily comparable. Thus it is necessary to state the conditions 
under which any experimental firing has been executed for 
determining the destructive effects of collective firing and also 
the methods employed for drawing up numerical and graphical 
tables for expressing the effects of this fire. It is only after 
having studied these indispensable preliminaries that we 
can profitably consider the general observations which an 
examination of these tables have suggested, the technical 
interpretation of the results which they contain, and, lastly, 
the interpretations which have been given to these technical 
results where they are made use of for improving the methods 
of using infantry fire. 

As regards the objectives that we should choose to fire against 
in experiments, a French writer says : — “ When large objects 
“ are mentioned, such tactical formations will be meant as 

may be expected to be seen within 2,500 yards, such as a 
‘ ‘ company column (of at least 200 men), a battery of artillery 
“ in action, or a squadron. Of course, by accident, a col umn 
“ of route, or a battalion quarter column, &e., may offer itself 
“ as an objective ; but this will be an exceptional ease, and 
“ it would not be wise to build up any theories on so narrow 
•• a basis, Further, the results obtained on the above- 


“ mentioned units will allow us to judge of those which 
“ would he obtained on more extensive formations.” — 

(C. 0. J.) 

The company columns referred to above are companies 
formed in columns of sections. Although on the Continent 
each company is composed of 250 men on mobilisation, yet, 
after a few days’ marching and hard work, tlxeir normal 
strength will be bxit little over 200 men each. 

The German and Belgian companies are divided into three 
sections of about 70 men each, as yards. 

or 35 files, and the rectangle | | i 

occupied by the company column 4 

in close order is consequently | H 

about 23 yards wide by 1 1 yards 4 

deep, each man being supposed j -| x 

to occupy 24 inches in the ranks. p'i G . 12. 

17 yards. 

The French, Austrian, -Russian, i — I 1 

and Italian companies are divided 4 

into four sections of about 50 men I |i 

each, or 25 files, and the rectangle 4 

occupied by the company column in I l i 

close order is consequently about 4 

17 yards wide by 16 yards deep. | |i 

Fig. 13. 

There are two ways of obtaining a record of the result of 
experimental collective firing, depending on the nature of the 
ground available for the experiments. 

1. If the ground is a smooth, sandy flat, so often found on 

sea shores, then the points of impact of the bullets 
on the ground can be recorded by marking out the 
ground in suitable squares. A line of targets is 
required for aiming at. This is the easiest, simplest, 
and cheapest way when suitable ground can be found. 

2. When such ground cannot be obtained, then any level 

bit of ground of sufficient length may be chosen, 
parallel to the line of sight, and a series of vei'tical- 
targets’" erected on it at any convenient distances 
apart. They are usually placed 10 yards or 10 
metres apart, hut to save targets^the Germans in 


5 These targets are made of some light material, covered with paper 
and stretched on easily movable frames. 


11 yds. 

) 

| IS yds. 
/ 
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their experiments placed each, target so far behind 
the one in front that a "bullet grazing the top of this 
latter would strike the foot of the one behind it ; in 
this ease each bullet theoretically leaves but one 
mark on the entire series of targets. From the 
vertical record thus obtained, the horizontal represen- 
tation is easily deduced. From this it is easy also 
to deduce, by means of the theoretical dangerous 
zones, what the hits would have been on a series of 
vertical targets placed at 10 metres apart. If these 
targets are the height of a man, then each of them 
would be hit by all the bullets falling in rear of 
them to a distance equal to the theoretical dangerous 
zone for infantry for the range of the target. 

"We will consider the results obtained by this latter method 
first. The Germans have carried out a very great number of 
experiments at their Musketry School at Spandau, to ascertain 
the effect of collective fire. The fire was conducted by means 
of volleys fired by men lying down using rests, and at targets 
6 feet high, and 20 metres (22 yards) wide. The number of 
men firing varied from 10 to 50 — as a rule 25 were employed ; 
but the experiments showed that the number has hardly any 
influence on the results, provided there are at least 10 men 
firing. The men were extended over a front equal to that of 
the target (20 metres), and were ordered to aim straight to 
their front and at the bottom of the first target of the series. 

The results, broadly speaking, have already been given in 
Chapter IX., but tbe detailed results are given in Tables A, 
B, O, and I) in Appendices III. and IY. ; the target which 
receives the largest, number of bullets is called tbe “ nucleus ” 
of the series. 

Table A gives tbe destructive effect of a collective fire with 
a single sight against a series of targets 6 feet high and 20 
metres wide, that is against a line of standing men; and 
also the effect of the same fire on a German company column, 
standing. This latter effect is obtained by adding tlie depth 
of the column to the extent of the theoretical dangerous 
zone and counting the number of hits in this space. 

Table B gives tbe destructive effect of a collective fire 
against a series of targets 18 inches high and 20 metres wide, 
that is against a line of men lying down, but not under cover ; 
and also the effect of the same fire on a German company 
column, lying down, which is obtained in the same way as 
described above. 
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Table 0 gives the destructive effect of a collective fire 
with 2 sights against a target 6 feet high and 20 metres 
wide. 

Table I) gives the number of men’s breadths (16 inches) 
struck by a collective fire with 2 sights. 

The data in these tables can be represented by graphical 
curves, as has been done in Fig. 4, p. 54. These curves are 
generally used to eliminate anomalies in the table of series if 
thought necessary. But the Germans appear to prefer leaving 
the series with all the anomalies that occur in them. 

From the above mentioned tables we see that the horizontal 
grouping of the hits, executed under favourable conditions, 
presents an elongated surface, over which the hits are spread 
with remarkable regularity. In the centre of the grouping 
there is a nucleus rather more dense than at the edges, the hits 
decreasing from the centre towards the extremities. 

The series of numbers given in the tables represent the des- 
tructive effects of a collective fire at different ranges. 

The length of a series represents the total dangerous 
ground, and we see that the shorter the range the greater 
this is. 

The sum of the hits in any series exceeds the number of 
bullets fired, as the same bullet may traverse several successive 
screens. 

Although for convenience the nucleus of a series has. 
been placed at the theoretical distance for the elevation 
used, yet in reality it was found that up to 700 metres, the 
position of the nucleus was at a distance of half the length of 
the theoretical dangerous zone in front of the target* ; this is 
due to the aim being taken at the foot of the first target of 
the series. Beyond 700 metres the nucleus corresponds 
practically with the object fired at. 

The terms of the different series were obtained from a very 
large expenditure of ammunition, and the series given for the 
stated number of rounds have been found by simple proportion ; 


* The theoretical dangerous zones for the Mauser rifle for G ft. targets 


are as follows 




75 metres 

at 400 metres 

17 metres at 1,100 

G5 ,, 

500 ,, 

15 

,, 1,200 

48 

600 ,, 

13 

„ 1,300 

88 ,, 

700 ,, 

12 

„ 1*400 

32 

800 ,, 

10 

„ 1,600 

25 ,, 

900 ,, 

9 

„ 1,600 

20 

1,000 „ 
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consequently the firing of 100 rounds only may not give 
exactly the same results, hut the approximation will become 
closer as the number of rounds is increased. At the same 
time the length of the series will not vary considerably, 
whether the number of rounds fired be either increased or 
diminished, provided the number is not reduced below 50, 
which is the mimi m um number required to show clearly the 
grouping of* hits. (See Table XIII, p. 168.) 

Hence a collective fire ought to be executed by at least a 
group of about 10 men (see page 158), firing not less than five 
rounds each, or 50 rounds in all, — the men using the same 
elevation and aiming at the same point of the object. 

An inspection of Table A, shows us that the number of hits 
on the nucleus of the series representing the effects of fire 
against a line of standing infantry for any given range is 
equal to the number of metres of the theoretical dangerous 
zone. (Compare Table A with foot-note on page 159.) 
Hence when the bullets fall on a surface sensibly parallel to 
the line of sight the destructive effect in hits at the centre 
of the ground struck is almost proportional to the theoretical 
dangerous zone for the object aimed at. 

The term “ effective dangerous ground” has been applied 
to that portion of the dangerous ground contained between 
the first and last screens that receive ten hits. From 
Table XVIII, p. 203, we see the length, at different ranges, 
of the effective dangerous zones against a line of standing 
infantry for a certain given expenditure of ammunition.* 
Thus up to 800 metres an effective dangerous zone of 100 
metres is obtained by firing 100 rounds; to obtain the same 
result between 800 and 1,200 metres, 200 rounds must be 
fired ; and 300 rounds must be expended between 1,200 and 
1,600 metres to get the same result. 

The errors of judging distances must not exceed half the 
extent of the effective dangerous zone, otherwise only a few 
scattered shots would hit the mark. Thus at 500 metres an 
error of 100 metres would throw almost all the shots off the 
ob j ect, if only one elevation is used. 


* Corrected by means of a graphical curve, these effective dangerous 
zones are as follows at 400 metres, 210 metres; at 500 metres, 185 
metres; at 600 metres, 170 metres; at 700 metres, 150 metres; at 800 
metres, 130 metres; at 900 metres, 115 metres; at 1,000 metres, 100 
metres; at 1,100 metres, 90 metres; at 1,200 metres, 80 metres; at 
1,300 metres. 70 metres; and at 1,400 metres, 65 metres. (Col. Robert.; 
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THs brings us to the consideration of the series of hits 
obtained by the use of two elevations differing by 1 00 metres. 
These have not been determined directly by experiment, but 
the terms of the two single series for each elevation have 
been combined together for example : — 

TABLE 


Part of the Series Representing the Destructive Effects 
of a Collective Eire Executed with the Elevation of 600 
and 700 Metres, Against a Line of Standing Infantry. 


Elevation '§ 
used. 1 § 

1 « 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

Metres. 

600 

100 

25 

35 

49 

48 

49 

52 

51 

47 

34 

31 

24 

700 

100 






3 

4 

6 

7 

14 

15 

600 & 700 

200 

25 

38 

49 

48 

49 

55 

55 

53 

41 

45 

39 

Elevation 

used. 

4 

a 

M 

660 

670 

680 

690 

700 

710 

720 

730 

740 

750: 

760 

Metres. 

600 

100 

24 

16 

11 

5 

3 


1 

2 

2 

2 

1 

700 

100 

19 

26 

26 

29 

35 

28 

33 

32 

26 

29 

17 

600 & 700 

200 

43 

42 

37 

34 

38 

28 

34 

34 

28 

31 

18 


The effective dangerous ground, when two sights are 
employed, has a greater depth than when only one sight is 
used, with an equal consumption of ammunition. Thus if 
200 rounds ar* fired at 600 metres the effective dangerous 
ground is 180 metres ; but if 100 rounds are fired at 600 metres 
and 100 at 700 metres, then the depth of the effective dangerous 
ground is 260 metres. Hence hy using two elevations up to 
700 metres, and three elevations np to 1,200 metres, we can 
neutralise the consequences of a false estimate of the distance, 

L 
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of atmospheric influences, and of the slopes of the surface of 
reception, and thus group the shots around the objective. 
"When the three sights of 1 , 1 00 metres, 1 , 200 metres, and 1,300 
metres are used we get an effective dangerous ground of 130 
metres for 300 rounds, and of 300 metres for GOO rounds. This 
is for the Mauser rifle only, but with a rifle with a flatter tra- 
jectory, the effective dangerous grounds will be greater than 
the above. The foregoing shows that in long range firing the 
amount of ammunition must be carefully determined for each 
case as it arises, and hence the decision as to the employment 
of this kind of fire must be retained in the hands of the 
senior officer present. 

As a ride it has been found that, when firing 100 rounds, 
the mean of the number ' of hits on the screens when two 
sights are used, does not vary very much from the mean of 
the number made when only one sight is used, and sometimes 
even exceeds it, while with a combination of elevation the 
dangerous ground is doubled and tripled in length, which 
renders unnecessary such a frequent change of sights ; 
further the extra consumption of cartridges required by a com- 
bination of sights is most often compensated for by a percentage 
which justifies the increased expenditure of ammunition. 

The considerations which will he given on p. 198 et seq., as to 
the influence exercised by the inclination of the surface of 
reception with regard to the line of sight, will still more 
strengthen the reasons given to support the practice of 
combined elevations. With such a combination we can rely, 
even in the most unfavourable circumstances, on a destructive 
effect being exercised over a sufficiently considerable depth 
as will make an effective part of the fire fall on the 
objective. When we combine the errors of judging distances 
(12 metres per 100 metres) with the deviations due to atmos- 
pheric influences, we obtain causes of error which may, in 
combination, have a considerable influence. They may even 
be such that, unless we used a combination of elevations, it 
would he difficult to obtain any satisfactory results, whenever 
the correction of the fire and the observation of the points of 
fall are not possible, which, as a general rule, is the case for 
ranges over 700 metres, even on the most favourable ground 
for observation of hits. 

As regards this use of comlined sights , the following statistics 
are of value. Suppose that the firing is executed against a 
stationary line of standing infantry at the ranges of G50 
metres and 1,050 metres, and that the ranges are over -and 



These figures speak in unmistakeable terms of the value of 
using two sights when the object is stationary and the range is 
not accurately known, and especially of using sights for 
distances under the probable range by doing which we also gain 
the effect of the ricochets -which fall short. 

But the value of using two elevations in combination against 
a moving object is not quite so conclusive. This has been pointed 
out by a Belgian writer in the Revue Militaire Beige for 1881. 
Suppose an enemy to leave cover at a range of 750 metres 
and to advance to 550 metres, and that during this movement 
four volleys are fired on him at the ranges of 700, 650, 600 
and 550 metres, by a given number of men. 

Case 1 . — Now suppose the ranges are known, then, using 
the data given in Tables A and 0, if the true elevation for 
each of these ranges is used the mean percentage of hits 
is 47 ; and if two sights are used (for 50 metres above and 
below each of these ranges) at each of these distances, the 
mean percentage is only 22. Showing that when the true 
elevations are known, no advantage is gained by using two 
elevations, which is self-evident. If only the 600 metre 
elevation is used on the whole space, the mean percentage is 
26 ; with the 050 metre elevation used in the same way, the 
mean percentage is 23. If the two elevations for 600 and 700 
metres are used in combination over the who*e distance the 
mean percentage is 19 -6; and the mean percentage is 23-3 
for the two elevations for 550 and 650 metres; and it is 18*6 for 
the two elevations 500 and 600 metres, used in the same way. 





From this we see that next to using the true elevation for each 
range, the "best result on a moving object is gained by the use of 
the 600 metres elevation, over the whole space, i.e., the elevation 
for one of the shorter of the known ranges. We also see that 
when two elevations are combined much the same results are 
obtained, whether they are adjusted to the range or not, when 
the ranges are known. 

Case 2. Now suppose that the ranges have been over- 
estimated by 100 metres ; that is to say, we want to ascer- 
tain what the effects are at the ranges of 700, 650, 600, 
and 550 metres, while using the elevations for 800, 750, 700, 
and 650 metres. Now if the sights are adjusted for each of 
the supposed ranges, the mean percentage is 3 ; and if two 
sights are used at each of the supposed ranges, the mean 
percentage is 6-6, a clear gain of double the number of hits. 
If only the 700 metres elevation be used on the whole space, 
the mean percentage obtained is 13-3 ; and if the 750 metres 
elevation is so used the mean percentage is 4‘3. If the two 
elevations for 700 and 80 0 metres are used over the whole space, 
the mean percentage is 7 - 0 ; and the mean percentage is 13*6 
for the two elevations of 650 and 750 metres, and it is 19-6 for 
the two elevations for 600 and 700 metres used in the same 
way. 

Here again we see that the use of one elevation for one 
of the shorter of the supposed ranges gives the second best 
result, when the ■ ranges are over-estimated. The best result is 
got by the combined use of the elevations for 600 and 700 
metres over the whole space, i.e., elevations for the shorter 
ones of the supposed ranges. 

Case 3. Now suppose that the ranges have been under- 
estimated by 100 metres; that is to say, we want to 
ascertain what the effects are at the ranges of 700, 650, 
600, and 550 metres, while using the elevations for 600, 550 
500, and 450 metres. Now if the sights are adjusted for 
each of the supposed ranges, the mean percentage is 8*5 ; and 
if two sights are used at each of these supposed ranges tlxe 
mean percentage is 14*8, a clear gain. If only the 500 metres 
elevation is used over the w r hole space, the mean percentage 
is 11*3 ; and if the 550 metres elevation is so used, the mean 
percentage is 23*5. If the two elevations of 500 and 600 metres 
are used over She whole space, the mean percentage is 18*6 ; 
and the mean percentage is 13*4 for the two elevations of 450 
and 550 metres ; and it is 6*5 for the two elevations of 400 and 
500 metres used in the same way. 
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In this ease we see that the elevations single or combined 
for the shorter of the supposed ranges, do not give the best 
results when the ranges are under -estimated. The best results 
are got at the longer of the supposed ranges. 

Now as we have no means of telling whether we have 
over - or under- estimated our ranges, the Germans have 
decided on using combined sights adjusted in the manner 
already described to the supposed range. By this a low, hut 
almost certain mean percentage of hits is obtained. Any 
other method might, perhaps, get higher results, but then it 
is equally likely not to obtain any results at all. 

The representative series of the German tables have been 
deduced from firing, executed under very favourable conditions ; 
consequently it would be difficult, even in many peace exercises, 
realise the results they show. We ought to consider these series 
as the ideal expression of the effects that it is possible to obtain on a 
level surface sensibly parallel to the line of sight , because they 
undergo considerable changes when circumstances differ from 
those under which the experimental firing was carried out. 

Hence it is necessary to consider, in a general manner at 
least, the nature of the changes which these ideal series 
undergo when the conditions of firing are changed, and also 
in the following cases — When the men are less skilful than 
those who executed the experimental firing ; when the rifle 
is more or less accurate, and its trajectory has more or less 
flatness than that of the Mauser ; when the method of fire 
employed is other than volleys fired from supports ; when a 
different attitude is used to that of lying down ; and lastly 
when the bullets fall on a surface inclined to the line of fire. 

The dimensions of the shot groupings of a collective fire 
from several men and rifles are far greater than those of an 
individual fire from a single rifle, partly from the differences 
which exist between rifles of even the same pattern, and 
partly from the differences made in aiming by different men. 
This last source of dispersion of the shots has been found to 
be as much as 80 minutes of elevation for the Mauser. At the 
shorter ranges (up to 1,000 metres for the Mauser) the 
dispersion due to the differences in rifles is greater than that 
due to differences in aiming, but at longer ranges the reverse 
takes place. In comparing the relative values of two different 
types of rifles, we must consider this source of dispersion in 
addition to their respective accuracies, and^the flatness of 
their trajectories. Thus it is not sufficient to study separately 
the causes of deviation. A rifle A may give shorter beaten zones 


166 


than another kind of rifle JB, but B may have a flatter trajectory 
than A. Then the density* of the hits from A will be greater 
than that of B ; but as the dangerous zones of B are greater 
than those of A, the destructive effects of B may be the greater 
of the two, as the destructive effect is equal to the density per 
unit of length multiplied by the length of theoretical dangerous 
zonef expressed in the same units. 

This shows that in estimating the value of different rifles it 
is not only necessary to compare the flatness of their traj ectories 
and the accuracy of their shooting, but it is also necessary to 
compare the extent of the spread of the bullets when a dozen 
or more rifles of the same pattern are made use of in collective 
fire. The pattern of a rifle which, under these circumstances, 
gives rise to a denser and more regular grouping of liits will 
be the best, and have the most destructive effect in the field. 
There is no method more searching for testing the value of 
different patterns of rifles than the rigid comparison of the 
series of terms obtained from long continued collective firing. 

A study of the representative series proves that skill in firing 
is shewn just as much in collective firing as in individual firing , 
and also we see from the series that ice commit a fault when we 
attempt to judge of the skill of a body of men, at distances over 400 
yards , by its fire at a single target. 

If the men, though still firing from a rest, are less skilful 
than thoso by whose fire the representative series were 
obtained, and make errors of elevation hi excess of 30 minutes, 
the series will be lengthened and the shots in the nucleus and 
in the adjoining screens will be less dense ; and further, the 
series will be less regular in character. By employing men 
still less skilful in firing, all these irregularities will he 
accentuated, and it may happen that gaps will appear in the 
series in the neighbourhood of the distance corresponding to 
the sight in use. Hence to obtain the same result from skilful 
and unskilful men the latter must fire more ammunitiou. 

When the firing takes place without rests the series is much 
lengthened and becomes irregular, the destructive effect of 
the fire ceasing in some places. These gaps are more 
numerous and occur nearer to the distance corresponding to the 
sight used in proportion as the inaccuracy of the fire 

* The density here meant is the number of hits divided by the dangerous 
zone expressed, say, in yards. By tins wo get the density per yard of 
dangerous zone. 

f The theoretical dangerous zone for infantry is equal to six feet, 
divided by the tangent of the angle of drop. 


Am 
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increases. It is for this reason that the Germans insist on 
the necessity for firing from rests over long ranges. This also 
proves the incorrectness of the statement that collective fire is the 
negation of all musketry instruction. On the contrary, the re- 
presentative series show, by the modifications they undergo 
when deduced from the firing of bad shots, that the training 
and careful instruction of the soldier is as necessary and has as 
•much influence in collective firing as they have in individual firing. 
The skill of the fivers is so much the greater as the record of 
their shooting gives a more regular, more continuous and 
denser series. From this it follows that the collective fire of 
several men at a single target at distances over 400 yards is not the 
true gauge of their effiicency. It is necessary that they fire at such a 
series of screens as will register all the hits ; then from the 
density and regularity of the series an estimate of the value 
of the shooting can be obtained, for the position of the 
nucleus offers no clue for this purpose, as it does not depend on 
the efforts of the men, but on factors beyond their control. 
In fact, the nucleus, as a general rule, does not coincide with 
the engraved range corresponding to the elevation used. 

For instance, atmospheric conditions have their influence on 
the firing. The Mauser rifle is sighted for a temperature of 
2|° C (35° F), and a lower temperature than this would cause 
the series to he less dense than the normal one, while a higher 
one would mate the series denser. An atmosphere more or 
less warm makes the whole series respectively advance or retire 
with reference to its normal position. Between + 3° G and 
— 3° 0, a fall of temperature displaces the series towards 
the firing point as much as 12 metres for each fall of 1° 0 
for ranges between 400 and 1,200 metres; on the other 
hand a rise of temperature between 3° O and 15° O (58-5° 
F) removes the series further away as much as 4 metres for 
each rise of 1° O for the same ranges. The hygrometric 
state of the air sometimes counterbalances this increase of 
range, for when the ground is much heated by the sun, the 
most densely saturated layer of air is at a certain distance 
above the ground, and consequently acts as a retarding force 
more powerfully on high trajectories than on low ones. Also 
an elevation gf temperature tends to neutralise the bringing 
of the nucleus towards the firing point at ranges under 700 
metres caused by aiming at the foot of the target (seep. 159). 

Any irregularity of the series, due to want of skill in the 
men firing, may he neutralised hy firing a greater number of 
cartridges. Also if fewer rounds are fired then those given in 
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the tables, not only are the irregularities of the series accen- 
tuated, but the effective dangerous grounds become almost 
insignificant in length. This is shown in Table XIII. on 
previous page, which indicates the different series for 600 
metres, when 10, 25, 50, and 100 rounds are fired against a line 
of standing men. 

With 50 cartridges the effective dangerous zone is still 130 
metres, but with 25 cartridges it is reduced to 50 metres. 

When a type of rifles has a great accuracy, the representative 
series of its destructive effects are very regular in the increase 
and decrease of the terms of the series ; further, the hits on 
the screen forming the nucleus and on the adjoining screens 
are denser than for a type of rifle having a smaller accuracy. 

The greater the uniformity of manufacture the smaller will be 
the length of the series. 

The flatter the trajectory the more hits there will be on each 
screen, and the longer will be the whole series. 

When mass firing (seep. 384) is used instead of volleys, a 
rather less regular and longer series is obtained, although the 
hits on the screen forming the nucleus and on the adjoining 
screens are a little denser. This tends to show that volleys 
are preferable to mass firing at long ranges. But when a 
sufficient number of pauses are made to allow the smoke to 
dissipate, mass firing gives much the same result as volleys. 
At the short ranges, however, mass firing gives a shorter 
series with a higher nucleus than volley firing, and this is 
why the Germans favour intermittent mass firing-. Besides in- 
creasing the precision of the fire, an intermittent fire further 
restrains those who have a tendency to prematurely expend 
their cartridges, and it thus concurs in ensuring fire discipline. 
An intermittent fire is also an excellent means of giving to 
the fire the great effects of suddenness and power which 
corresponds to the needs of all modes of attack and action. 

As has been said before, the number of men firing has no 
notable influence on the results, provided there are at least 10 
men firing. 

For practical purposes the following table, taken from the 
German Musketry Regulations, and based on the German 
experiments, already given, shows sufficiently tho relative 
proportion of losses between the line and column formations, 
lying down and standing, and gives sufficient data for 
ascertaining the desirability or otherwise of opening fire. 
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TABLE XIV. 


(X.B. — The Prussian Company Column referred to has 250 men.) 
(See page 157). 



Depth of 
Dangerous 
Zone 
covered 
by the 
Projectile. 

Percenta 

ge of hits or 

targets representing. 

1 

Si'S £ ® 

'sis'? 

Back- 
Sight 
set tor 

Men erect, 6 feet high. 

Men lying down. 1ft. 

G in., or 1 height of 
men standing. 

ss 

r hit out 
men ext 
1 interval 
of no > 

In Line. 

In Company 
Coliunn. 

In Line. 

InCompany 

Column. 

s 

|| II 

Metres. 

400 

( From "1 

I Muzzle 1 

{ «P to ) 

p.c. 

50 to 70 

p.c. 

60 to 80 

p.c, 

15 to 20 

p.c. 

25 to 30 

200 

35 to 41 

500 

1 metres, j 

100 

30 to GO 

40 to 65 

6 to 18 

15 to 30 

200 

25 to 38 

600 

100 

25 to 50 

35 to 60 

5 to 15 

15 to 30 

200 

25 to 38 

700 

100 

18 to 35 

30 to 45 

4 to 10 

12 to 25 

200 

20 to 35 

800 

100 

15 to 30 

20 to 40 

3 to 9 

6 to 19 

200 

12 to 33 

900 

100 

10 to 25 

15 to 40 

2 to 8 

6 to 18 

300 

20 to 35 

1,000 

100 

7 to 20 

15 to 35 

1 to 6 

6 to 15 

300 

15 to 3o 

1,100 

100 

6 to 17 

15 to 30 

1 to 6 

6 to 15 

300 

15 to 28 

1,200 

100 

5 to 15 

■ 10 to 27 

1 to 4 

5 to 14 

300 

12 to 25 

1,300 

100 

4 to 12 

10 to 22 

lto 3 

4 to 8. 

_ 

— 

1,400 

100 

4 to 10 

10 to 14 

1 to 3 

4 to 8 

— 



From this table we see that up to 770 yards, the Prussian 
company column (of 250 men) lying down will suffer, on an 
average, at all ranges, 2 or 3 times as much as a company in 
a line lying down ; and that the company column standing up 
suffers hut little more loss than the company in line, but 
beyond that distance its losses are more than double that of 
the line.* 

This last deduction seems on the face of it to be wrong ; 
General Briahnont states it is wrong, and he made some experi- 


The Austrian Experiments show the same. 



m 


inents which confirmed his views. The results he obtained were 
that when 1 80 men advanced from about 400 yards to about 60 
yards while firing, the losses of a company column were at the 
least double those of a company in line. This seems much 
more in accordance with war experience, because from the 
above table, columns of attack could be used under fire, while 
numerous cases could be quoted from the wars of 1870-71, 
and 1877-78, to show that neither such columns, nor any closed 
formation, can exist under modern fire, unless the enemy has 
been so demoralized as to fire very wildly and high. In 
proving his case General Brialmont points out that the bases 
on which the Germans worked out their percentages were 
wrong, as they have not allowed for the fact that in a line 
formation after the first hits have been made, gaps are formed, 
through which the succeeding bullets pass harmlessly, while 
in a column formation, bullets thus passing through the 
leading echelon, will strike those in rear.* 

The losses of an extended firing line, in any attitude are 
less than that of a closed line in the same attitude, and 
will vary proportionately to the density of the firing line. 

To be on the safe side we should take the minimum per- 
centages given in Table XIV. Both the French and Germans 
consider that onlyone-tenth of the results obtained in peace can 
be counted on in war, and the French further think there is a 
waste of ammunition, unless a loss of 10 per cent, in peace 
time (or 1 per cent, in war) can he inflicted. 

The French experiments made in 1879 at the camp of 
Chalons, over measured ranges , also showed that of all forma- 
tions of closed ranks the line formation is least vulnerable. 
The results are tabulated as follows : — 


* A German officer commenting on this statement writes: “The 
“ results of our (the German) experiments, are quite different to those 
‘ 1 obtained by General Brialmont, but ours are confirmed by the Russian 
“ experience at Lovtcha. General Brialmont fired against a company 
“ column which had no skirmishers in-front, so that the men could seethe 
“ column quite distinctly. The case is different if a company column is 
“ advancing behind a line of skirmishers and screened by thick bands of 
“smoke eoverftig the whole front.” Certainly in General Brialmont’ s 
experiments, the fire was concentrated on the column, but the experience 
of the Franco-German war seems to corroborate his conclusion, for in that 
war it was found impossible to bring up any column's under lire into the 
firing line. 
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TABLE SSl-W 


The Percentages of Vulnerability of a Closed Line of 
200 Men 2 Deef, and of a Company of 200 Men in 
Column of Sections. (See p. 157.) 


Distances. 

Upright position. 

Kneeling position. 

Lying down 
position. 


Line. 

Column. 

Line. 

Column. 

Line. 

Column. 

Metres. 

1,000 

20-0 

33-0 

12-5 

25-0 

G-2 

20-0 

1,100 

14-2 

25*0 

9-0 

20-0 

4-5 

16-6 

1,200 

11-0 

20-0 

7-1 

16-6 

3*5 

12-5 

1,300 

8*3 

16-0 

5-2 

12-5 

2*6 

9-0 

1,400 

6*6 

12-5 

4-1 

10-0 

2*0 

5-8 

1,500 

5-2 

10-0 

3-3 

8-3 

1-7 

4-3 

1,600 

4*1 

7*6 

2-5 

6-2 

1-2 

3-2 

1,700 

3*2 

6-2 

2-0 

4-7 

1-0 

2-4 

1,800 

. 2-7 

5-0 

1 

1-6 

4-0 

0-8 

i 

1-8 


Prom this table we see that : — 

1. A company (250 men) in line formation, with respect to 
vulnerability, is always preferable to the formation of com- 
pany column of sections. 

2. That this advantage shows itself more strongly in the 
lying down position according as the range decreases, whilst 
the proportion of vulnerability in the upright position remains 
almost the same. 

For example, if the vulnerability of the line formation is 
represented by 1, we have for the lying down position : — 
Eatio of vulnerability between the two formations at 

1,800 metres ==p -2 • 

Eatio of vulnerability between the two formations at 

1,000 metres= ■ 

There is a good difference between these ratios. 


* General Brialraont' 3 objections, given abo~e, apply here also. 
According to him, the losses of the line would be less than half of 
those stated in both tables. 


nr, 

For tke upright position we have : — 

Eatio of vulnerability at 1,800 metres=i.'-£=a , -«. 

Eatio of vulnerability at 1,000 naetres=ff^-=i4 6 . 

These ratios are almost equal. 

“ The tables of the French Committee on infantry fire, on 
the vulnerability of tactical units, are very exact on the 
practice ground ; but these tables have been obtained with 
soldiers who have been well placed, well directed, perfectly 
trained, and having absolutely no danger to fear ; that is to 
say, with men placed in conditions wdiich it is impossible to 
obtain under the fire of an enemy.” So that these tables can 
only give relative and not absolute results. 

With regard to the chance of hitting different formations 
in open ground parallel to the line of sight, the French 
regulations say that, (i Within 440 yards, a kneeling man is 
not much less hard to hit than a standing man. 

“ Between 440 and 880 yards, the possibility of hitting a line 
of skirmishers is sensibly proportional to the surfaces exposed 
to the fire, and the amount of loss it experiences depends on 
the density of the line. 

“ A line of groups of two men each side by side, is more easy 
to hit in all eases than a line of corresponding density having 
equal intervals between the men.* 

“The vulnerability of a closed squad will, as a rule, 
compel them to deploy as skirmishers when they are from 660 
to 880 yards from the enemy. 

“Under 440 yards, deep formations are very vulnerable, 
even when they only present a weak fi’ont. 

“Between 440 and 880 yards, and especially at longer 
ranges, objects with a small front are hard to hit, because of 
the lateral deviation which atmospheric circumstances may 
impart to the projectile. 

“Lines with a long front allow of an easy correction of 
the fire in direction, but over 880 yards, their vulnerability 
is small because of the small extent of the dangerous zones. 

“The vulnerability of a line diminishes very rapidly with 
the distances, and almost in the ratio of the dangerous zones ; 
beyond 660 yards, it is sensibly proportional to the height of 
the object. « 

■' ; Column formations of a considerable front (such as company 
columns of 200 to 250 men each) form* very vulnerable 
objects and facilitate the correction of fire in direction. 

* Because groups of 2 men offer a broader and more definite point to 
aim at. 


“Over 880 yards the company column is on an average 
twice as vulnerable as the company in line. 

“ The vulnerability of deep formations does not decrease as 
rapidly as that of a line, -as the distance increases ; it depends 
on the number of sub-divisions forming the column and the 
dangerous zone for the distance considered. Over 880 yards 
the vulnerability of closed columns remains sensibly the 
same whatever he the attitude of the men, standing, kneeling, 
or lying down. 

“ The increase of range of modern arms, condemns the use 
of deep formations within ranges at which they are vulnerable, 
but it does not authorize fire being opened at too great 
distances.” 

We must also always hear in mind that it is the density of 
the formation , line or column, which is one of the greatest 
causes of loss. As the heights of the objectives in war are 
fixed quantities, the depth and not the breadth of a formation 
has most effect on the consequent losses, as the depth of the 
different dangerous zones are far greater than their width, 
which latter quantity is governed by the width of the shot- 
groups only. 

The superiority of line over column formations under 
fire is thus undoubted as regards vulnerability, and we see 
they must also he so as regards superiority in execution of 
fire. The advantage of column formations is in facility of 
marching and control, hut as soon as the effects of fire become 
sensible this consideration must give way to that of the 
preservation of the men, not for their own sakes, but for 
that of the object in mew. It is admitted as a principle in 
France, that as soon as a formation may be expected to suffer 
on the practice range a loss of 10 per cent., it must be modified 
in such a manner as to reduce the losses, so that by the 
application of this principle, the formation of company 
columns (of 200 men) ought to he abandoned in open ground, 
if the enemy knows the range, at 1,500 metres (see Table XV.) 
and be replaced by the line formation, hut as a line formation 
for a whole company of 200 men is too clumsy for marching, 
a line of sections in line, with intervals (of a section as a 
rule) must he used. Then at 1,200 metres another: disposition 
is required, because the sections in line then begin to suffer a 
10 per cent. losr. This is a theoretical statement, for it 
supposes the ranges to he known and the troops unexcited 
by an enemy’s fire, neither of which conditions exist in war, 
but the French say it is a maximum result which must be 
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allowed for. In reality, troops even on the defensive will rarely 
open fire over 800 yards , except at large objects of considerable depth. 

All the above figures, both in the German and French 
experiments, show that both the height and depth of an object 
fired at are more important than its breadth; by the German 
experiments, at the longer ranges, the losses suffered in the 
column formation are twice as much as when the men are in 
line, and when the men are lying down in line their losses 
are about one-fourth those when standing in line, and when 
lying down in column formation about twice less than when 
standing in column. 

From this we see that cavalry, which has a greater height 
than infantry, wall suffer more than these latter at all ranges, 
and hence fire may be opened on them at longer ranges. 

With regard to artillery, in 1878, in Austria, a company of 
211 infantry fired at 1,500 yards {the range being Jcnoion), at 
targets representing three guns in action with their detach- 
ments. Ten rounds were fired by each man in 3|- minutes. 
189 balls, or 9 per cent, struck the targets, or, in other words, 
the guns were silenced in 3£ minutes, the whole of the 108 
men forming the personal being hit within that time. At 1,000 
yards they obtained 1 1 *5 per cent, of hits. 

In France also, it has been found that if a company (250 
men) of infantry succeed in creeping up to within 1,500 
yards of a battery of artillery, ( the range being known,) the horses 
and men would all be disposed of in a very few minutes. 

Such experiments tend to show that artillery will suffer 
sensible losses at 1,200 yards at least, instead of 800 yards, 
Which, up to late years, was considered the limit of the 
effective range of infantry fire. 

The range therefore at which fire may be opened on an 
enemy with advantage depends greatly on tlie enemy’s forma- 
tions and as to whether the objective is infantry or cavalry. 

Let us see how the results given can receive a practical 
application. 

The percentage of hits are sufficient for comparisons 
between the results that may be expected from a fire directed 
on different objectives. But as it does not matter if an 
enemy is struck by one or many bullets, consequently the 
only data of any practical value to us are those by which, we 
can say, “If we fire so many shots, depending on the range, 
we shall put so many of the enemy out of action.” From 
Table XIV. we see that if we fire 200 rounds at 700 metres at a 
standing line of 50 men in close order we shall put 20 to 35 
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out of action. Let us take the worst ease and say 20. 
Suppose now a company of 200 men are firing- against a 
company of equal strength, and we want to know how many 
rounds are required to hit half of the enemy, that is to say, 
100 men, when they are standing in close order line in the 
open. In firing one round per man, 20 of the enemy are hit ; 
consequently to hit 100 men, 5 rounds per man must be 
expended, or 1,000 in all. If the enemy is lying down in 
line, then four times this number is required. If the enemy 
is standing and is widely extended, then perhaps only one 
will be hit for every 100 rounds fired, and to hit 100 men 
10,000 rounds must be fired or 50 rounds per man. 

But we shall be suffering losses ourselves, and, if this be 
considered, it will not be too much to say that we may have to 
fire 70 to 80 rounds per man to obtain the above result, that 
is to say, the whole supply carried by each soldier. 

Such is the manner in which we can calculate, from the 
data obtained from experiments, the expenditure of ammuni- 
tion necessary to obtain certain results on any given formation. 
The losses of kneeling position are one-half those for 
standing positions, and the losses of the lying position are 
one-fourth those of the standing position. According as the 
men in a firing line is extended 2, .3, 4, &c., men’s breadths 
apart from centre to centre, 2, 3, 4, &c., times respectively 
the amount of ammunition must be fired to get the same 
result. But as it is impossible to remember the data for all 
ranges, they should be remembered for the standard ones of 
400, 800 and 1,200 yards or metres. 

We must now consider the first of the two methods given on 
page 157 for obtaining a record of the effects of collective 
firing, namely that of marking out a flat piece of ground* in 
suitable squares, and transforming the hits on to a correspond- 
ing paper diagram. In this manner an exact representation of 
the horizontal grouping of the hits is obtained. This method 
has been largely used in France, and to some extent in England, 
in the few experiments we have carried on in collective firing. 

Given the graphical representation of the horizontal 
grouping of the hits, it is easy to determine the hits on any 
objective, by drawing to scale a rectangle whose length is 
equal to the front of the objective, and whose depth is equal 
to the depth of- the objective increased by the theoretical 
dangerous zone for the range and for the height of the 
objective. The number of hits included in this area gives 


The ground should he at least 600 yards long by 150 yards wide. 


the hits on the object fired at. The hits in an extended 
firing line will be the same as those on a single man. If the 
fire is directed on an open column, and if the distance 
between the successive parts of the column is greater than 
the theoretical dangerous zone, then each section must be 
treated isolatedlv as if it was a single line. 

Another way of finding the vulnerability of any formation 
when its width is less than that of the dangerous zone, is to 
ascertain the density of the hits per square jmrd over the 
beaten zone, then if iYbe the total number of hits per square 
yard; S the area over which they fall in square yards; 
Z the length of the theoretical dangerous zone in yards 
of the mean trajectory for the range; L the length of the 
front of the formation, and 

N 

D is depth, then — = the density per square yard and the 
8 

N 

vulnerability of the formation = — X L (Z D). 

S 

If the formation has a greater width than the effective 
dangerous zone, then we may use the density of hits per yard 
of depth of the effective dangerous zone and, the formula for 
JV 

the vulnerability becomes — (Z + D) where E is the depth 
E 

of the effective dangerous zone. 

The Belgians in 1881 tested the value of this last formula 
and found it to agree very exactly with experience. General 
Brialmont and Commandant Paquie asserted that the efficacious 
zone, containing 50 percent, of the hits, was 1 50 metres between 
500 and 1,000 metres, and 100 metres for ranges over 1,000 
metres and up to 1,800 metres. This statement was tested 
and found to he the ease, taking the averages. 

Commandant Paquie also asserted than the hits in the 
efficacious zone are uniformly distributed in the direction of 
the depths of the zone. If this is the case, then the density of 
hits per metre for ranges under 1,000 metres is Aftr or | per 
cent. ; and f§r ranges over 1,000 metres it is -Air or ■£- per 
cent. ; and from this it is easy to determine d priori for any 
given distance, the losses that can be inflicted on any 
formation whatever, which would be of the utmost value to 
officers charged with directing the fire in action. 

Thus if the theoretical dangerous zone for standing infantry 
is 15 metres at 1,200 metres, then a stationary close line of 


178 


standing infantry ought to receive at that distance 15 X {- or 
71- per cent, of the bullets fired. 

If the objective is a column formation, the depth of the 
column must be added to the theoretical dangerous zone, that is 
to say, if the distance between the elements of the column is 
less than the theoretical dangerous zone, and the total depth 
of the column does not exceed certain limits. Thus if the 
objective is a line of close company columns of sections" 5 (9 
metres in depth) then the percentage of hits on it should be at 
15+9 

1,200 metres or 12 per cent. 

2 

For distances under 1,000 metres we must divide by 3 in 
the above cases. 

The experiments to verify these conclusions were made with 
targets 5 feet 8 inches high, and representing a line of 
standing infantry. The last column of the following table 
gives the percentages obtained by experiment, to compare 
with the column before it. 


TIBBIE XVI.t 


Range in 

Theoretical 

Calculated 

Company 

in Lines, 

dangerous 

p.c. of hits 



Metres. 

Zones, in 
Metres. 

on a column 
of Sections. 

Calculated 
p.c. of hits. 

Experimcn- 
tal p.c. of 
hits. 

400 

129 

46-0 

43-0 

— 

600 

61 

23-0 

20*3 

18-0 

800 

34 

14-3 

11*3 

10-4 

1,000 

22 

12-9 

9-1 ' 

9-6 

1,200 

15 

12-0 

7*5 1 

8-3 

1,400 

11 

10-0 

5*5 

5*4 

1,600 

8 

8-5 

4-0 

4*0 

1,800 

6 

7-5 

3-0 

- 

2,000 '1 

5 

7-0 

2-5 

- 


* There are three sections in a Belgian company, 
t The percentages for the 1,000 metres range are found by dividing 
by 2‘5 the mean of 3 and 2. 
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From this it appears that at 400 metres the company 
column, (formed of three sections with a depth of 9 metres) 
suffers almost as much as the company in line ; hut as the 
distance increases the column suffers more losses relatively, 
namely, twice as much at 1,400 metres, and three times as 
much at 2,000 metres. This conclusion, however, supposes 
that all the front of the company column (25 metres) is 
greater than that of the dangerous zone ; this is almost the 
ease up to 1,200 metres, hut not so over that distance; con- 
sequently the above percentages for the company column are 
too great at ranges over 1,400 metres. This was confirmed 
by experiment. Further if there are any intervals between 
the men in a line, the proportion of the intervals to the front 
must be deducted from the percentages of the line. 

Experiments were made to test General Brialmont’s state- 
ment in his “ Etude sur lea formations de combat de Vinfanterief 
that “from 600 to 1,200 metres, the chance of hitting a 
deployed squad of 14 men (8 metres), or a company formed 
up in two ranks (48 metres) was the same.” The experiments 
were very incomplete, hut, as far as they went, they showed 
that this was not the case. Targets were used representing 
the fronts of a demi-seetion (12 metres), of a section (24 
metres), of two sections (48 metres), and of a company (72 
metres), and the results show r ed that though these units were 
equally vulnerable at 400 metres, yet, as the range increased, 
the smaller the unit the less it suffered. At 1,000 metres, 
the vulnerability of the two sections was 0-97 ; of the section, 
0*84 ; and of the denii-seetion, 0-60 of that of the company. 

The above considerations form excellent data by which 
officers can guide themselves in directing fire in the field; 
they can only be considered as an approximative basis, it is 
true, but they suffice to firm an idea of the losses that can 
be inflicted on any particular formation when once the proper 
elevation to be used is known. The same principle can be 
apxjlied to men in extended order, and in any of the attitudes 
of standing, kneeling, or lying down. 

In firing against a battery of six guns, placed at 12 metres 
apart, with the limbers 20 metres in rear of the guns, and 
with targets*representing the men and horses, the following 
percentages of hits were obtained, on the men and horses 
only, by 120 men, each firing 10 rounds by vc^leys : — At 1,200 
metres, 10-5 per cent. ; at 1,400 metres, 8 per cent. ; at 1,600 
metres, 4 per cent. ; and at 1,800 metres, 2*3 per cent. The 
percentage of hits on the men, horses, and materiel : — At 
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1,200 metres, 12 per cent. ; at 1,400 metres, 8.5 per cent. ; at 
1,600 metres, 5-0 per cent.; and 1,800 metres, 0-8 per cent. 
Tills shows that ichen the proper elevation for the range is known, 
artillery can seriously sutler from infantry fire at 1,200 metres, 
if the battery is not covered by epaulments. 

Similar experiments against a battery were carried out in 
1883, with the same results. In these "trials, the employment 
of three combined elevations were used, when the ranges 
were guessed, and the results obtained were rather greater 
than one-lialf those obtained with one elevation, until known 
range, especiallg when the fire teas rather short. This effect is 
evidently due to the effective action of ricochets. 

This superiority of results, from an under-estimation of the 
range, was noted throughout all the Belgian experiments of 
1883, and points to the fact that it is letter to under -estimate than 
to over-estimate the ranges .* 

With regard to the effect of fire on various formations, the 
records procurable of the Belgian experiments are not so 
complete as those of the French experiments made at Chalons 
in 1876. Statistics of these are given by Captain Bazin and 
Colonel Lamiraux, but those given by the latter officer show 
lower results than those given by the former, on account of 
their including trials made at unknown as weE as at known 
ranges, and in the volley and mass firing. Captain Bazin’s 
statistics have been chosen as giving the maxima, or ideal 
results that it is possible to obtain. 

The units fired at were of various sizes, in line and column 
formations, and in column by a flank. The company column 
has been described on page 157. The half company column 
(ie demi-cohnne de eompagnie) is composed of two sections in 
column at a distance of 5 yards apart. It contains only half 
the number of men that the company column and column of 
half-companies do. 

The foEowing data, found in 1876, do not quite agree with 
those found in 1879, given in Table XV, p. 172. 


■* The Germans have evidently arrived at the same conclusion — see the 
German rules for the employment of sights, given on p. 78. 
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From Table XVII., we see that the percentage of hits on 
the line formations are not proportional to the widths of the 
objects. Thus at 1,000 metres, the company which has 
four times the front of a section, receives 15-2 per- 
cent. of bullets while the section receives 13-2 per cent. This 
is easily explained. It depends on the relative widths of the 
object and the beaten zone. So long as the width of the 
object is greater than that of the beaten zone, the percentage 
on all objects of the same nature will be nearly the same. 

The company column presenting eight men in depth 
appears to suffer only but little more than the column of half- 
companies presenting only four men in depth. The reason is 
that the latter column has double the width of the former 
one. The half-company column has only half the depth and 
width of the company column. 

The columns by a flank are the least vulnerable ; then come 
line formations, and lastly column formations. 

Experimental firing has been carried out by all nations 
against attack formations , but the data obtained from such firing 
are of little value as the enemy does not remain in the open, but 
gets under cover, and he can alter the distance between the 
different lines if necessary. 

The French regulations* say, “a collective fire may be 
opened : — 

“At 550 yards, on a line of skirmishers of slight density 
(one man to every 5 yards). 

“At 660 yards, on a line of skirmishers of average density 
(two men to every 5 yards). 

“At 880 yards, on a thick line of skirmishers or on a 
company with open files. 

“ At the following known distances , fire if well regulated 
and directed, will produce satisfactory effects on troops in 
close order : — 

“ At 880 yards, on the closed group with a front of 5 yards. 

“At 1,100 yards, on a line with a front of 11 yards. 

“ At 1,300 yards, on a line with a front of 22.’ yards, or a 
division of artillery, i.e., 2 guns with their waggons. 

“ At 1,650 yards, on company columns of 200 men (at 
least), and on compact bodies of artillery, or cavalry. 

“ These limits, which are not absolute, can be increased 
when atmospheric circumstances are favourable, and when 


* These have been almost exactly copied in the “Musketry Fire 
Tactics ” laid down in oust drill-boob. 
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the means for correcting the fire exist. On the other hand 
they are too great when the means of correcting the fire is 
uncertain, or if the enemy is partly covered by obstacles.” 

The author regrets to say that he is unable to give any 
results from the few records that he has of the collective firing 
that has been carried out either in England or India. These 
trials have been carried out in a manner unsuitable for 
basing any conclusions on them, either on account of the few 
rounds fired or because of the too limited diagrams of the 
hits that have been made. 

Statistics of the same nature as those already considered 
in this chapter are much wanted for the English rifle, for the 
results of certain experimental trials seem to show that they 
are not the same as those for foreign rifles. 

Many deductions can be drawn from the data given in the 
foregoing pages, with reference to the best formations for 
infantry in battle during the various stages of the fight, but 
as such matters do not come within the province of this work, 
they must be left to the reader to work out for himself. 



CHAPTER XI* 


INFLUENCE OF GROUND AND OBSTACLES ON THE 
EFFECTS OF INFANTRY FIRE.— INCLINED FIRE.— 
INDIRECT FIRE.-NIGHT FIRING. 

Influence of Ground. 

AH that has been hitherto said, as regards the effects of 
musketry fire, refers to fire falling on ground, which, at the 
point where the bullets fall, is parallel to the line of sight, 
whether this latter be horizontal or inclined. But in reality 
the effect of the fire with regard to the dangerous and beaten 
zones, and the effects of ricochets vary very considerably 
with the nature, shape, and peculiarities of the ground 
on which the bullets fall. It is very important to study 
these different effects, as well' as the circumstances which 
increase or lessen them, because it is only by such information 
that a rational use of the fire can be made, and that such tactical 
dispositions can be chosen as will offer the least chance of 
being destroyed by the fire of the enemy. 

Before proceeding further, it is as well to make some pre- 
liminary statements to prevent confusion and to insure 
simplicity. In the following pages by “ rising ground and 
“ falling ground ,” we shall mean ground at the point where 
the bullets fall, rising or falling, in the direction of the fire 
with respect to the line of sight, and we shall suppose it, unless 
otherwise stated, to extend for such a distance as to iiifluence 
the whole dangerous zone. It may bo remarked here that 
such rising ground is always visible, while the falling ground 
is invisible, to the firers. Thus in Fig. 14, in the direction of 
the fire, G E and D G are really rising ground, but tbey are 
falling ground iu respect to the lines of sight A C G and 
B D II respectively. Similarly D 0 is rising ground both 
naturally aud also to the line of sight A D F directed an 
object at D. ^ 


* A great portion of this chapter is taken from the French Regiment 
sur l' instruction du Tir. 


Fig. 14. 


Tlie apparent crest of such rising or falling ground, is tlie 
point where the line of sight forms a tangent to the ground, 
and hence from Fig. 14 we see that the position of this crest 
depends on the position of the origin of the fire ; as the position 
of the origin of the fire alters, then there is a different apparent 
crest for each position. Thus, C is the apparent crest for an 
observer at A, and D is the apparent crest for an observer at B. 

A fire is more or less grazing , with reference to a given slope 
of ground, according as the bullets pass over a longer or 
shorter extent of ground under the height of the objective 
above it, thus rendering dangerous a more or less considerable 
space. 

The dangerous zone for an object of given height and for a 
given trajectory is, as we know, the extent of ground over 
which the given object can be struck by the given trajectory, 
and therefore the maximum dangerous zone is attained when 
the height of the trajectory above the ground, at any point 
along the range, does not exceed that of the object fired at, in 
which case the length of the dangerous zone will extend from 
the muzzle of the rifle to the point of impact of the bullet on 
the ground, and beyond this point also if the ricochet is 
considered. 

The elements on which the extent of the dangerous zone 
at any given range depends are (1) the flatness of the tra- 
jectory for the range, (2) the height of the object, and (8) the 
shape of the ground on which the object is standing. The 
flatter the trajeptory, the less the range, the greater the 
height of the object and the more parallel the ground is to 
the angle of fall of the bullet, the greater is the dangerous 
zone, and vice rersd. 
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We must now consider the influence of the shape of the 
ground on the dangerous zones. Suppose the ground, at the 
point of fall of the bullets, instead of being parallel to the 
lin e of sight, as we have hitherto supposed it to be, is 
inclined to this line. 



It is easy to see from Fig. 15 that when the bullets fall on 
rising ground the length of the dangerous zone decreases 
according to the steepness of the ground. But if the bullets 
strike on falling ground the dangerous zone is increased and 
is at a maximum when the slope of the ground, beyond the 
crest A, is just the height of the objective from the trajectory. 
Thus the increase of the dangerous zone, caused by different 
slopes of ground, is not indefinite, because as soon as the 
ground falls more than stated above, it is no longer grazed by 
the trajectory along its whole length. The total dangerous 
ground includes the ground grazed as well as the ground 
struck by the bullets. The depth of ground grazed is nothing 
else than the dangerous zone caused by the lowest trajectory. 
It is on this condition of grazing the surface of the ground, 
under the height of the objective, that the length of the 
dangerous zone depends. 

From Fig. 15, we see that at the short ranges, for which the 
trajectories ^ire very flat, the ground which gives the greatest 
dangerous zones is that which falls only slightly behind the 
object fired at. At the long ranges, on thg contrary, where 
the curvature of the trajectory is much more accentuated, 
ground falling more and more rapidly, as the range increases, 
will he more favourable. 
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: i ; Tims a slope falling 1 in 50 ■with, regard to the line of sight, 

f behind the object fired at, causes a dangerous zone at 500 

yards, three or four times greater than that on ground 
parallel to the line of sight, but at distances from 1,100 to 
1,600 yards this inclination only produces ail insignificant 
increase. At 1,600 yards it requires a slope falling 1 in 12, 
behind the object fired at, as regards the line of sight, to 
double the extent of the dangerous zones. 

Let ns consider a cone of trajectories (obtained by a col- 
lective fire) starting from the point O (Fig. 15), the line of sight 
0 H being directed on a point A, in rear of which the ground 
• presents different inclinations. 

; ) ; Suppose the central trajectory OIA to coincide with A, then 
if the nucleus of the cone is limited by the trajectories 0 N M 
O N' M'; the surface struck on a vertical object A Y is 
represented by A V'. But according as the ground slopes and 
has the different positions AO, AD, AH, AP, etc., the depth 
of the "beaten zones becomes greater and has successively the 
different values A O', A D', A H', A P', etc. Finally, it reaches 
its maximum extent A F' on the surface A F, which forms a 
tangent at A to the trajectory OIA passing through A. 

Beyond this inclination begins a grazing fire down tothe slope 
AB, which, for effectiveness against standing men, should never 
be more than 5|- feet below the trajectory passing through A. 
Thus from the point A, there will be a portion of ground which 
will not be beaten with the bullets but which will be dangerous 
throughout its whole extent to standing men so long as the 
lowest trajectory is not more than 5£ feet from the ground. 

The under part of the nucleus falls on the ground between 
O and A, in advance of the point A, and causes a distance 
a A to be struck by bullets, and a distance to be grazed. 

These differences in the depth of the dangerous and beaten 
zones practically remain the same whatever may he the position 
of Fig. 15 in space, caused by moving it around the origin of 
fire, O, as a centre ; hence, according as the line of sight is 
inclined or horizontal, the extent of the shot groupings varies 
only according to the angle which this line forms with the 
ground which receives the bullets. 

If we examine the grouping of the cone of bullets on planes 
parallel to, and at different inclinations to the line of sight, 
we see that this* grouping is denser on ground rising with 
respect to the line of sight, and is less dense on ground falling 
with respect to it. 
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In some French experiments it was found that in a con- 
centrated fire at 1,100 yards, the central nucleus, containing’ 
half the shots, covered a depth of 110 yards on ground 
parallel to the line of sight, viz., from 1,045 to 1,155 yards. 

If we consider the intersection of these two extreme trajec- 
tories on ground of different slopes, the following results are 
obtained, where the fractions representing the slope express 
the inclination of the ground with respect to the line of sight, 
which latter exits the trajectory at a mean distance of 1,100 
yards from the muzzle. 

For ground rising with respect to the line of sight : — 
Slope. Ground h eaten with elevation for 1,100 yards. 

-;V 90 yards — from 1,056 to 1,146 yards. 

■bV 71 yards — from 1,065 to 1,186 yards. 

v\r 55 yards — from 1,072 to 1,127 yards. 

For ground falling with respect to the line of sight : — 
Slope. Ground beaten with elevation for 1,100 yards. 
--V 1 36 or 68 yards \ According as the whole or 

202 or 106 yards > only half the nucleus falls 
tV 401 or 272 yards ) on the sloping ground. 

For less slopes than -Ar, rising or falling, the depth of the 
ground beaten tends to approach 110 yards— the extent of 
the nucleus on ground parallel to the line of sight. But on 
such slopes of small inclination, the beaten zones caused by fire at 
short, distances have greater variations in depth than the beaten 
zones of fire at long ranges on greater slopes . 



The depth of ground that any obstacle shelters from the 
bullets fired at any given distance, is called the defiladed zone of 
the obstacle at the given distance (see Fig. 16). This zone is the 
space which extends from the crest of the obstacle to the point 
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of impact, on the ground, of the trajectory which grazes the 
crest or top of the obstacle. If the obstacle is higher than a 
man, the latter can only be hit towards the end of the defiladed 
zone furthest from the obstacle, when the bullet passing over 
the crest conies within his height from the ground, i.e., when it 
grazes the surface. Thus the grazed part only of the defiladed 
zone is dangerous, and consequently the protected zone is less 
than the defiladed zone by the extent of the grazed zone. 
The higher the obstacle, the greater are the defiladed and 
protected zones for a given range and given form of ground 
on which the obstacle stands. 

When the height of the obstacle is less than that of a man, 
the protection it affords is only partial. Whether complete 
or partial, the protection afforded by obstacles, on any 
ground struck by bullets, has the effect of considerably 
diminishing the efficacy of the fire. 

The defiladed and protected zones increase or decrease under 
the samo conditions as those which cause the extent of the 
whole dangerous zones to vary. Thus they diminish as the 
range increases, and they increase as the height of the 
obstacle increases. 

As the ground rises or falls with respect to the line of sight, 
the defiladed and protected zones are respectively decreased 
or increased for a given range and given height of the obstacle. 

Although the extent of ground beaten or rendered 
dangerous varies according to its inclination to the line of 
sight, yet the trajectories of the bullets can in no way be 
influenced by the ground itself, and hence a vertical object, 
situated in the group of falling bullets, will always be equally 
liable to be struck, whatever may be the inclination of the 
ground on which it stands to the line of sight. Thus the 
results of a fire on a thin object without depth, such as a line 
formation for example, are not modified by the inclination of 
the ground. This line formation presents at all distances and 
on whatever ground it may be, an objective of an almost 
invariable height. 

But this is not the case for echeloned or deep formations. 
Taking first the case of echeloned formations, a second line, in 
order not to be under the same fire as the tfoops in front, 
ought to be so. placed in rear as to be out of its dangerous 
zone ; thus its distance should be regulated by the inclination 
of the ground on which the bullets fall, and by the range, which 
latter affects the flatness of the trajectory and the angle of 
fall of the bullet. 
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A battalion in attack formation (see Fig. 17) will not, there- 
fore, have the same relative security in all kinds of ground. 
If the whole of this formation occupies 600 yards in depth, all 
the echelons may, in a favourable case, be comprised in the 
same dangerous zone on ground falling with reference to the 
line of sight, whilst on rising ground the rear echelons will not 
be struck by the fire directed on the first line. Hence it 
may sometimes be advantageous to deploy a force on ground 
sloping towards the enemy, especially if it has a steep slope, 
rather than on the reverse slope, if this latter be very gentle ; 
that is, troops may often be safer on the exposed surface of 
a hill than on the reverse side of it. 



Fig. 18 . 


With regard to deep and closed formations, such as an English 
company column of 80 men in fours,* they are, as regards 
vulnerability, equivalent to vertical objects of greater height 
as the range increases (see Fig. 18). Such a 'column at 800 


* The company is taken as having opened out one-third of its length, 
i.e . , it occupies about 36 yards in column of route. 
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yards is represented by a vertical object 12 feet in Height, and 
at 1,400 yards by an object 19*6 feet in height on ground 
parallel to the line of sight. It thus has a considerable vulner- 
ability, the amount of -which will vary also with the inclination 
of the ground ; and in Fig. 14 we see that this formation will 



experience less losses on a slope falling with regard to the 
line of sight than on ground parallel to, or rising with regard 
to, the line of sight. 

This effect is most felt on ground which falls sufficiently to 
allow the trajectory, which grazes the crest, to leave a defiladed 
zone behind it. 

On ground rising with reference to the line of sight, the 
same formation on the other hand comes under very cliff erent 
conditions, for it is then struck by bullets which would have 
passed over them on ground parallel to the line of sight. 

Thus we see that on a ground which rises as regards the 
line of sight, the fire is less grazing, while the grouping of 
the hits is denser, the objects are naturally m®re visible, and 
the observation— and therefore the correction of the fire— easier 
than with grotCnd parallel to the line of sight. 

On ground falling with regard to the line of sight the 
grazed zone is increased, but it is impossible to observe the 
strike of the bullets to regulate the fire by, and hence this 
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effect of the fire depends almost entirely on eliance as we are 
trying to fiit invisible objects. 

"it is, however, important to know the grazing- effects of fire 
on ground falling with respect to the line of sight, so as to 
obtain as much of it as possible ; but, if it is intended to make 
use of this kind of fire, we must expect to sacrifice accuracy of 
fire in trying to produce these grazing effects on supposed or 
unseen objectives. 

Collective infantry fire is either plunging ( i.e . dropping) 
or grazing, though it is impossible to say at what range the 
former begins. The longer the range, the more dropping is 
the fire ; and the shorter the range, the more it grazes. The 
efficacy of a concentrated infantxy fire principally depends on 
its grazing power over the whole depth of the dangerous zone. 

From the want of efficacy of a dropping fire, it ought to be 
used with moderation, to avoid waste of ammunition. 

A grazing- fire may be a very efficacious one, when it covers 
a great extent of ground, but the amount of ground covered 
depends on the range, on the elevation, and on the form of 
the ground at the point where the bullets fall. 

A little consideration will show that the higher the ground 
on which the objective stands above the origin of fire, the 
greater should be the range, to produce the same efficacious 
fire from grazing. Thus, to obtain an efficacious fire, we must 
have a good idea of the reliefs and slopes of the ground; but, 
according to some French writers, the given efficacious effect 
is to be got not only at the exact rang-e corresponding to 
these conditions, but also for some 50 yards under and over it. 

To obtain the same effect on different slopes, at the same 
height above the origin of fire, the men firing must go 
further from the crest, according as the inclination, with 
respect to the line of sight, of the slope in rear of it, gets 
greater. 

The fire becomes eccentric when it is delivered from a point 
nearer than the proper distance corresponding to each slope 
and difference of level, that is, a defiladed zone is created 
in rear of the crest fired at. • 

"We see that firing at troops on ground falling with regard to 
the line of sight, comes under the heads of dropping and indirect 
fire, and, knowing the angle of fall of the burets for different 
ranges (Table I., on p. 8), the slope of the ground, and the 
position of the troops, an effective fire might be kept up by 
placing the troops firing at a range suitable to the fall of the 
ground. 
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In the field, tlie exact slopes of tlie ground in front cannot 
be — or very rarely can be— ascertained, and it will be rarely 
possible, even if known, to place troops in the exact positions 
from whence the slopes can be effectively swept ; hence such, a 
mathematical use of infantry fire cannot be accurately made in 
the field ; but, in sieges and investments, when the slopes of 
the ground of the defence will be probably known, such fire can 
he largely used. In action, infantry fires directly on what it 
sees, and has enough to do to regulate this direct fire to get 
decided results, without trying for doubtful results by any 
sucb indirect or dropping fire, which would further entail a 
great expenditure of ammunition. 

However, since the shape of the ground has more or less 
influence on the effect of the fire, this influence should be 
thoroughly understood by all officers, so as to draw the greatest 
possible advantage from it. Slight folds may hide from view, 
but not from fire, and thus, if the range is known, firing may 
be continued with success, even though the enemy has dis- 
appeared for the moment. 

According to the nature and degree of the slopes near the 
object aimed at, the depth of the zones swept or grazed by 
the projectiles may be diminished or increased, and thus it 
may be necessary to modify the normal rules for the use of 
sights. In ground rising with respect to the line of sight, 
the dangerous zones are diminished, and hence a greater 
number of sights are required than on ground parallel to 
the line of sight, to cover the same extent of ground by the 
fire (see Italian regulations, p. 142). Similarly, on ground 
falling with respect to the line of sight, the dangerous zones 
are increased, and a less number of sights may be required. 

Another point with reference to the use of fire on hilly 
ground, is the permissibility of firing over the heads of troops 
in front. From the flatness of the trajectories of rifles, this 
cannot, as a rule, be permitted in the field on ground parallel 
to the line of sight, but it may be used in sieges, when the 
rifles are fired from rests, or when firing indirectly over an 
obstacle of such a height as to render it impossible to strike 
the troops in front. The danger is not so much from the 
low height of the trajectory of the bullet above the line of 
sight, as from the careless or bad firing of the troops. As 
far as the trajectory is concerned, the bullets would always 
pass over the heads of men in front, if the right elevation was 
used, and the line of sight also directed over the heads of 
the troops in front i.e. } if the objective can be seen over them. 
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As a preponderance of fire is the deciding element n battle, 
with modern long range weapons, troops must get accus- 
tomed to the sound of fire passing over their heads, though, 
if possible, they should be warned of it beforehand. 

The French regulations say with reference to the influence 
of the form of the ground on the results of the fire : — 

“ In a fight, troops cannot choose their own ground. 

£! In the offensive, as in the defensive, the tactical units 
operate on the place assigned to them : they cannot leave the 
field of action told off to them without hindering the advance, 
or paralyzing the fire of the adjacent fractions. They ought, 
therefore, to utilise the ground given them in the best man- 
ner possible. 

“ The remarks which follow are intended to shew the ad- 
vantages and disadvantages which different shapes of ground 
offer as regards the effect of fire. 

“ With modern tactics, based on the disposition of the 
troops in depth, and on the carrying out of the combat by a 
filing line of extended troops, the knowledge of the accuracy 
of the arm at different distances does not give a complete 
idea of the value of fire in war. ; 

“ Other tilings being equal, two adversaries on horizontal 
ground possess the Bame power of fire, but not so on hilly 
ground where fires of equal accuracy cover very different 
zones, according to the configuration of the soil. 

“ The depth of the dangerous ground is increased by 
ground falling with respect to the line of sight ; it is dimin- 
ished, on the contrary, on rising ground. These augmentations 
and diminutions are so much the more accentuated as the 
inclination of the ground with respect to the line of sight is 
greater. 

“ ‘ Ground falling with respect to the line of sight presents 
a crest which hides objects in rear from the view of the 
enemy. 

u If the fire is directed on this crest with the exact elevation 
of sight for the range, half the Tbullets fall in front of the 
crest, the other half pins above it, and fall further from the crest as 
the range is shorter t m the angle formed by the ground with the 
line of sight tit greater , and as the bullets themselves pass at a 
greater height above the crest. m 

“ There results from this not only an increase in the depth 
of the surface struck, but also the creation, in rear of the 
crest, of a zone of ground more or less deep, above which the 
bullets pass at a greater or less height. This zone of ground 
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is said to be grazed by the bullets ; but it only does so in an 
efficacious manner if the lower trajectories are not more than 
half the height of a man above the ground.”* 

With regard to fire directed on ground rising with respect to 
the line of sight , the French regulations say : — 

“ The objectives are visible and perfectly distinct from one 
another ; they are only indifferently sheltered or masked by 
the folds of the ground, and an efficacious fire can be directed 
on each of them. 

“ Objects without depth have the same vulnerability as on 
ground parallel to the line of sight. Close column formations-}- 
of any kind are the most vulnerable, hut the depth of the 
dangerous ground is much diminished. 

“The supports and reserves will not generally suffer from 
the fixe directed on the firing line, and can therefore only be hit 
by a fire directly aimed on them. 

“ The effects of ricochets are less dangerous than on ground 
parallel to the line of sight or falling with respect to it 
(see p. 205). 

“On ground rising with respect to the line of sight, in 
order to obtain the same depths of beaten ground as those 
obtained with one sight on ground parallel to the line of sight, 
it is necessary to employ two or three sights.” 

With regard to fire directed on ground falling in respect to the 
line of sight the French regulations say: — 

“ When executed under favourable conditions , these fires have 
the advantage of rendering dangerous great spaces in rear of 
the crests. The bullets directed on the defenders of the crest 
can hit the supports and reserves at distances at which these 
echelons could only be touched on ground parallel to the line 
of sight by a fire being directly aimed on them with the proper 
elevation of sight for the distance. 

‘ ! A fire directed on ground falling with respect to the line 
of sight, renders the position of artillery difficult when it is 
established at the crest. 

“But it must not he forgotten that the objectives in rear of 
the crest are invisible to the adversary and that consequently 
it will only be due to chance if they are hit by^a fire concen- 
trated on a narrow front. 

“ Generally they can only suffer from the fire directed on 


* Because troops in rear of the crest would be resting on the ground, 
f Such as a quarter- column and a column of route in fours. 
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the front line, and these objectives are so much the less 
vulnerable as their front is -more restricted, their formation 
more compact, and their positions better chosen. 

“ The ground grazed is less dangerous than the actual zone 
beaten by the dense part of the cone of bullets. 

11 To get the best result possible the fire on- even very gentle 
slopes requires to be delivered from relatively great distances ; 
at shorter ranges it becomes less efficacious as the enemy's 
position is approached. Besides, it is impossible for the 
assailant to appreciate the inclination of any ground falling 
with respect to the line of sight, as he cannot see it. 

“ With such ground, a fire executed at the medium ranges, 
(see p. 266) on a position known to be strongly occupied by the 
enemy, may furnish excellent results, should it have a. 
simultaneous effect on the firing line and on the fractions of 
troops in rear. 

“ Efficacious fire can commence at greater distances than 
those already laid down (see p. 182) for ground parallel to the 
line of sight. 

“From the above it results that collective fires, of small 
width, are not the best for the attack of a position of this 
kind ; it is only an individual fire, spread uniformly along 
the enemy’s front, that can sweep all the ground in rear of 
the crest and strike the troops in reserve. 

“It is advantageous to advance rapidly up to the probable 
distance (which is very difficult to appreciate exactly) at 
which the fire furnishes the maximum depth of dangerous 
ground on the opposite slope.” 

Commandant Paquie, of the French army, has published 
some brochures on this question of inclined fire, and has given 
much interesting information concerning it, some of which we 
will now give. 

In firing on inclined ground, if the inclination of the 
ground on which the bullets strike is equal to the angle 
of fall of the lowest trajectory, that just passes over the 
crest, the beaten zone is 2J times that on ground parallel 
to the line of sight, and if the slope of the ground is 
equal to the angle of fall of the mean trajectory the beaten 
zone is 2 k- times greater. If the ground is so inclined that the 
lowest trajectory, after passing over the crest, rises oh feet 
above the ground, the dangerous zone, from Ihe crest to the 
point of impact of the highest trajectory, is 5 times the beaten 
zone on ground parallel to tbe line of sight, hut for this last 
condition to be fulfilled the slope of the ground behind the 
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crest, with, reference to tlie line of sight, must be roo if one 
fires at 440 yards, r £ „ if one fires at 550 yards, and so on. On 
other slopes for the above ranges, and the farther the 
distance of the origin of fire is from the crest, the less is the 
depth of the efficacious zones. Thus on ground inclined 
ii- 0 to the line of sight a fire at 990 yards range only 
produces an efficacious zone of twice that on ground parallel 
to the line of sight; at 770 yards 3 times greater ; and at 550 
yards 5 times greater, as already stated. 

From caleidations made of the grazing effects of fire of the 
rifles at present in use, the following ride has been deduced, 
that, in order to graze a horizontal plateau, whose height is 
II feet above the origin of fire, it is necessary that this latter 
should be at a distance in yards of 60-3 I H. Thus the origin 
of fire should he at more than 420 yards for a difference of at 
least 50 feet, and more than 750 yards for a difference of 
at least 150 feet, and so on. 

The calculations from which these data are derived show 
that the flatter the trajectory of the rifle the further must the 
origin of fire be in order to efficaciously cover a horizontal 
plateau with fire. What is gained in flatness is lost in efficacy 
of inclined fire. 

To obtain the same beaten or efficacious zone, when the slope 
of the plateau rises or falls beyond the crest, the distance of the 
origin of fire must he respectively diminished or increased 100 
yards for every unit of rise or fall in 100 units horizontally. 

From what has been said, we see that an inclined fire may 
have two effects, one on the crest at which it is directed, and 
the other at some point on the ground beyond it. 

To complete this subject of Inclined Fire, we must give the 
German method of treating it, even at the expense of some 
repetition. In doing so wejhave now to consider the modifica- 
tions which have to be applied to the normal series given in 
Table A, when the bullets fall on a surface more or less in- 
clined (rising and falling) with respect to the line of sight. 

The basis of all the calculations on this subject depends on 
the principal of the rigidity of the cones of dispersion. This 
principle may he stated as follows : We may, for practical 
purposes, consider the cone of dispersion of the bullets of a 
collective fire f s a rigid cone. This cone is so permanently 
connected with the movements of the line of sight that it 
rises and falls with the latter, \ provided the elevation or 
depression remains within certain limits. 

The principle of the rigidity of the trajectory is not an 
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absolute one. It is only true within certain limits for 
relatively small angles of elevation or depression of the line 
of sight, such as are usually employed on a battlefield. The 
principle of the rigidity of the cone of dispersion has, however, 
larger limits than when applied to a single trajectory, on 
account of the larger surfaces covered. 

The study of the modifications to he made to the normal 
series, when the cone of shots falls on a surface whose inclina- 
tion differs from that of the line of sight, is perhaps the most 
interesting of all those subjects which relate to collective fire, 
because from the examination of these modifications arise the 
simple and practical rules on which the Germans base their field 
firing. The normal series only apply to a flat surface parallel to 
the line of sight, and as combats in war rarely occur on such 
ground, it happens that, as a general rule, the bullets fall on 
surfaces rising or falling with respect to the line of sight. 
In these cases the real angle of fall differs from the normal 
angle of fall, and consequently the theoretical dangerous 
zones are increased or diminished, the beaten zones 
lengthened or shortened, and the density of the hits increased 
or diminished. But these modifications cause corresponding 
valuations in the effective dangerous zones, and modify the 
value of the real destructive effects of the fire, and hence their 
study is essential, if we wish to direct rationally the fire of 
infantry on varied ground. 

The normal series on a surface parallel to the line of sight 
are averages obtained between the effects produced on 
surfaces rising and falling with respect to the hue of sight. 
The modifications given by theory have been tested by 
experiments on varied ground, and found to be correct. 

Two methods can be employed in the theoretical study of 
these variations of the normal series. 

The first method consists in finding the alteration in the 
number of hits on screens placed 10 metres apart ; and the 
second method consists in finding the distance apart of screens, 
to obtain the same number of hits on them as in the normal 
series. As this latter method is much the simplest it will be 
adopted here. 

It is easy “to show that the theoretical dangerous zones, 
the beaten surfaces, and the distances between the screens, 
on ground sloping with reference to the line of sight, in order 
to obtain the same number of hits on each of them, are 
inversely proportional to the tangents of the angles of fall. 
Hence, in order to get the same number of hits on each, the 
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distance between the screens on ground sloping with refer- 
ence to tlie line of sight should he equal to — 

10. Tan gent of real angle of f all. 

Tangent of normal angle of fall. 

Also we have — 

The normal depth, of ground beaten. Tangent real angle of fall. 

The real depth of ground beaten. Tangent normal angle of fall. 

The normal angle of fall of a bullet is the angle of drop with 
reference to the line of sight. The real angle of fall of a bullet 
is the angle of drop with reference to tlie inclination of the 
surface of the ground that it falls on. 

For groundrising with respect to the line of sight, the real angle 
of fall is equal to the normal angle of fall increased by the angle 
formed between the line of sight and the surface of reception * 

For ground falling with respect to the line of sight, the real 
angle of fall is equal to the normal angle of fall diminished by 
the angle formed between the line of sight and the surface of 
reception, f If this last angle is equal to tlie normal angle 
of fall, the bullets graze the surface of the ground ; and if it 
is greater than the normal angle of fall, then the bullets do not 
graze the surface of the ground, hut pass above it. 

In the study of these questions, we must avoid the danger 
of accepting the results in a too dogmatic spirit, and of not 
sufficiently considering their tactical aspect, which is by far 
the most important thing in war. Thus, from purely theoretical 
deductions, one might be tempted to introduce into the execu- 
tion of fire on the battlefield exact and complicated methods of 
procedure, involving, in critical situations, the use of tables of 
ordinates, slopes, corrections for barometer and thermometer, 
differences of level, etc., as well as the knowledge of certain 
data, which, as a rule, it is not possible to obtain, viz., the 
slopes of' the ground on which the enemy is standing. This 
error has been avoided hv tlie Germans, who, as we shall see, 
have collated some precepts for the direction of fire on varied 
ground as simple as their rules for fire. Hence, though we 
are not able in the field to obtain with certainty the data for 
giving the fire its ‘maximum effect, yet we can be certain of 
obtaining for it satisfactory results, with the aid of simple 
rules which can he carried out by all officers* even in the 
midst of a hot action and only requiring a knowledge of the 

* To find this angle, suppose it to he denoted by a, and the slope of tins 
ground by s, and the inclination of the line of sight by i ; then, if those angles 
are considered positive when they are angles of elevation in the direction 
of the fire, and negative when angles of depression, we have a— s — i. 

f Using same notation as in last footnote, a=i—s. 
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elevation and of tlie range to within one-eighth of its real 
distance, and also a slight notion of the direction of the inclina- 
tion of the surface of reception with regard to the line of sight. 
The actual value of this inclination can never he known, even 
from the maps usually carried by officers, as they are on too 
small a scale to show it ; but officers who have been practised 
in field firing on varied ground soon find out by experience 
the relative effects of the slopes of the ground on the 
destructive effects of the "bullets. What they must remember 
is that on ground rising with respect to the line of sight the real 
angle of fall is greater than the normal angle of fall, and on 
ground fulling with respect to the line of sight the real angle 
of fall is less than the normal angle of fall. 

On account of this, on ground rising with respect to the 
line of sight, the theoretical dangerous zones and beaten 
zones are diminished ; and on ground falling with respect to the 
line of sight they are increased ; their respective lengths in 
respect to the normal lengths being inversely proportional 
to the tangents of the normal and the real angles of fall. 

The density of the hits, on the other hand, i.e., the hits per 
yard or metre of depth, varies directly as these tangents, so 
. that it increases with ground rising with respect to the line of 
sight, and decreases with grwnd falling with respect to the same 
line. The shorter the beaten ground the denser the hits of 
the shot-grouping. But as the destructive effect of a cone of 
dispersion is measured by the density of the hits per yard (or 
metre) multiplied by the length of the theoretical dangerous 
zone in yards (or in metres), it results that the product is con- 
stant. Consequently the reduction of the dangerous zone 
is compensated for by an increase of density, and vice versa. 

This conclusion, however, only applies to a fixed obj ective 
and a well regulated fire. But we must not lose sight of the 
fact, that accidental effects can often be produced in. other 
troops than those on whom the fire is specially directed. In 
the field, distances are never exactly known, and can rarely 
he exactly regulated, and the objectives never remain fixed 
for long, but are advancing and retiring. Hence, on ground 
rising with respect to the line of sight, which diminishes the 
dangerous zpnes, it will be more difficult to make the bullets 
fall on the objective, than on ground parallel to, or falling with 
respect to, the line of sight. Hence, the practical destructive 
effect, that is the sum of the conscious and unconscious, or 
of the direct and indirect effects of a fire directed on an object, 
in war, is always smaller when this object is placed on ground 
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rising with respect to the line of sight, than when it is placed on 
ground parallel to this line. The opposite is the case when the 
Ire is directed on ground falling with respect to the hue of sight. 

Consequently to ensure the bullets of a collective fire cover- 
ing an obj ect placed on ground rising with respect to the line of 
sight, we will have to make use of two or three combined 
elevations at distances where one, oi’, at the most, only two 
elevations would have been used if the ground was parallel to 
the line of sight. On the other hand, when the obj ect is placed 
on ground falling with respect to the line of sight, often only 
one elevation need he used at distances where two or three 
elevations would have to be used if the ground was parallel 
to the line of sight. But we must not lose sight of the fact, 
that, in this case of firing at an object standing on ground 
falling with respect to the line of sight, we neither know its 
distance nor its exact position, and, further, it is impossible 
to observe the results of the fire. Such a fire is called an 
indirect fire [see p. 231 J, because we are obliged to aim at 
some other point than the object to he hit. 

When the ground is falling with respect to the line of sight, 
then, if the angle which the ground makes with the line of sight 
is equal to the normal angle of fall for the range, the bullets 
which pass over the crest, graze the surface of the ground for 
some considerable distance, and their real destructive effect 
is very great. But if the angle formed by the ground and 
the line of sight is greater than the normal angle of fall, then 
the bullets passing over the crest rise above the ground behind 
it (at an angle equal to that formed by this surface with the 
line of sight, diminished by the normal angle of fall), and 
strike the ground at a considerable distance behind the crest. 
There are then, in this case, two groupings separated by a 
zone which may be wholly or partially grazed by a portion of 
the whole cone. The results of such a fire are very variable, 
and are most often bad. Consequently when such ground 
occurs, this disadvantage must he fully weighed before having 
recourse to indirect fire, for we can never know the slopes of 
unseen ground, and they may he such as to give a very bad 
effect to our fire, which would therefore become wasted. 

The following table for the Mauser rifle gives the reductions 
to be made in the 10 metre intervals of the normal series in 
order that each Screen may have the same number of hits on 
it, when the ground rises with respect to the line of sight ; 
it also gives the total lengths of the efficacious dangerous zones 
on the same ground. 
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TABLE XVIII. 


Eleva- 

Normal 
angle 
of fall. 

Num- 
ber of 

Depth 

When the 
ground is 
parallel to 
the line of 
sight.* 

f efficacious dangerous 
ground. 

When the ground makes 
an angle with the line 
of sight of 

Reduction of the 10 
mOtre intervals in. 
the normal series 
when the ground 
makes an angle with 
the line of sight of 

+3° 

-f-5° 

4-10° 

+3 3 

+5 ° 

+ 10 ° 

m. 

o - 


m. 







400 

1*10 

100 

210 

63-00 

42-00 

23-10 

3-0 

2-0 

1-1 

500 

1-40 

100 

200 

75-50 

50-40 

29-40 

3-5 

2-4 

1-4 

600 

2-10 

100 

170 

68-00 

51-00 

2S-90 

4.0 

3-0 

1-7 

700 

2-50 

100 

130 

62-40 

43-50 

27-30 

4-S 

3-5 

2-1 

800 

3-30 

100 

110 

55-00 

45-10 

27.50 

5.0 

4-1 

2*5 

900 

4-20 

200 

140 

81-20 

64-40 

40-60 

5-8 

4-6 

2-9 

1000 

5-10 

200 

110 

69-30 

56-10 

39-60 

6-3 

5-1 

3-6 

1100 

6-0 

200 

120 

79-20 

64-80 

44-40 

6-6 

5-4 

3-7 

1200 

7-0 

200 

80 

55-20 

45-60 

32-00 

6-9 

5-7 

4-0 

1300 

8-10 j 

300 

100 

72-00 

61-00 

43-00 

i i 

7*2 

6-1 

4-3 

1400 

9-20 

300 

110 

82-50 

70-40 

! 50-00 

7 " 5 : 

6-4 

4-6 

1500 

10-30 

! - 

- 

- 

- 

- 

7-8 

6-5 

4*9 

1000 

11-50 

- | 


- 

~ 


s-o 

7-3 

5-2 

Total . . 


480 

761-30 

594-30 

386 - 40 ! 




Mean . . 


134 

70-00 

54-00 

35-00 





From this table we see that the average depth of the 
efficacious dangerous zones is 134 metres for the Mauser rifle 
in the normal ease, and it is 70, 54, and 35 metres when the 
ground rises 3°, 5°, and 10° respectively wiih regard to the 
hue of sight. Or in other words the efficacious dangerous zones 
are approximately equal to h, \ , and .1- of the normal efficacious 
dangerous zone when the ground rises respectively 3°, 5°, and 1 0 Q 


*See footnote on page 160. 
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with regard to the Une of sigh t, and consequently are approximately 
equal to 2, 3. and 4 times the normal efficacious dangerous zone 
when the ground falls 8°, 5°, and 10 ° .respectively icith regard to 
the Une of sight. 

Hence every time tlie ground of reception rises about 3° 
with the line of sight it is necessary to employ two elevations ; if 
it rises about 5°, three elevations, &e. Thus, though we cannot 
be sure of making the bullets fall on the objective with a 
single elevation, yet with two or three elevations we can not 
only ensure this, but are certain to obtain an efficacious fire. 

On the other hand, when the efficacious dangerous zones 
are increased by the ground falling with respect to the line of 
sight, we can cover a great depth of ground with an efficacious 
fire by means of a single elevation. 

The practice of combining sights 1 tas therefore the effect of not 
onlyeounterbalancingthe effect of movement of the objective, of 
errors in judging the distances, and of deviations caused by 
atmospheric influences, but also of the alterations in the lengths 
of the effective dangerous zones caused by variations in 
the slope of the ground of reception with respect to the line 
of sight. All these causes of error, when working together, 
often have a very considerable effect. Further, the practice of 
combining two or more elevations does not entail a useless 
consumption of ammunition. Often superior results are 
obtained by the use of two combined elevations to those 
obtained with a single elevation with the same consumption 
of ammunition. (See pp. 163 and 164). 

On undulating ground, the bullets fall on ascending and 
defending slopes connected by almost horizontal plateaux. 
Consequently the real dangerous zones differ but little from 
the normal ones when the slopes of the ground do not exceed 
the value of the normal angles of fall for the trajectories of 
the longest ranges of the rifle. When the origin of fire has a 
small command over thesurrouncling ground, the real dangerous 
zone may even sometimes be greater than the normal ones. 

In firing uphill we obtain, as a rule, longer effective 
dangerous zones than firing downhill. But this does not 
prove that firing xiphill has a greater absolute value than 
tiring downhill. In the first place in firing downhill we are 
often able to obtain the tactical advantage of two tiers of 
fire ; further, wfe can more easily see the enemy’s movements 
end regulat-e the fire, by watching its effects, and thus profit by 
the losses inflicted on the enemy to hasten on the success of 
the action. 
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But when there is a choice of position, infantry ought to 
avoid a too elevated site, unless for temporary purposes, or 
unless they are compelled to occupy it by the circumstances 
of the fight. The best position is a crest which does not 
dominate the surrounding ground too much. But this 
rule is by no means absolute, for infantry have often to 
cover the artillery which must occupy the crest ; in this case 
they must move down the slope and often partially up the 
opponent’s slope, in order to keep the enemy’s skirmishers 
at a distance of at least 1,200 yards from the artillery. 

Effect of Tins Form and Nature of the Ground 
on Bicochets. 

The length of each of the ricochets is increased by a ground 
falling, and decreased by ground rising, in the direction of the 
bullets’ movement. 

Generally ricochets go to a greater distance as the angle of 
drop of the bullet with regard to the surface of the ground is 
smaller. 

When the ground is of average hardness, this angle should 
not be greater than 15° in order that the bullets may ricochet. 

Soft ground, or ground covered with thick vegetation, or 
with a surface cut up by transverse projections or furrows, 
stops the greater number of the ricochets. A soil hardened by 
frost or firmly-set sand is, on the contrary, eminently fitted 
to make bullets ricochet. 

Stony ground makes the ricochets very variable, and causes 
splinters of stone to fly about. 

If the profile of the ground on which the bullets fall short, 
has a slightly concave or hollowform, as in Fig. 20, these bullets 
will ricochet on to the object. But if the profile of the ground 
is convex, as in Fig. 21, they are likely to pass over the object, 
xl rounded crest therefore, in front of the object gives a good 
protection against l-ieochets. 



Fig. 20. 
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The appearance of dust thrown up by the bullets in rico- 
cheting, facilitates the observation and correction of the fire. 

In firing down hill, as in Fig. 22, or into the face of a 
hill, as in Fig. 23, there may be no ricochets. 




On the Occupation of Gbound Inclined to the Line 
of Sight. 

When firing from a low position to a higher one, as from 
a valley at an enemy on a ridge, a wide or more than one 
dangerous zone is obtained, and the result of the fire may le very 
great under favourable circumstances. In the cases shown 
in Figs. 24 and 25 we see two zones of ground swept by fire, 
one at the crest and the other beyond it, which latter may 
possibly inflict injury on the enemy’s supports or reserves, 
especially if the ground on the reverse slope to the origin of 
fire is more or less parallel to the trajectory or remains within 
51- feet of it. On the other hand, in considering the defender’s 
fire from the crest (see Fig. 22), the dangerous zone will 
be greatly diminished by the plunging nature of the fire, 
which will also 'diminish the effects produced by ricochets, 
and there will be, besides, only one dangerous zone swept by 
the fire ; hence, theoretically, the position of the defender on 
the crest of the hill will he worse than that of the attack. 
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Now, suppose tlie line of defence to be retired on the 
plateau, 500 to 800 yards front the crest (see Fig. 25), then 
the situation is reversed, because when the defenders lire on the 
enemy’s firing line, as soon as this latter reaches the crest, 
the bullets which graze this crest may sweep the slopes behind 
it, if they have a suitable inclination , and strike the troops 
in rear. 

These considerations, and others to be referred to presently, 
have caused many military writers, especially among the 
French,* to dispute the advantage of taking up a position 
at the crest of rising ground. 

A defensive position can be taken up in one of three different 
manners : — 

1. The crest of tho position may be strongly held. 

2. From the powerful concentration of fire, to which the 

} crest is subjected, the latter may be lightly held, 

and abandoned at an opportune moment, and the 
battle fought out at a second and main line of 
defence, 500 to 800 yards in rear of it. 

* Commandant E. Paquie is perhaps the most able advocate of the 
views to be now exposed. His two best-known works aro : — Tir incline 
do V inf anterie and Feux de guerre. Tho Author regrets that as the latter 
hook was not procurable, (being out of print,) he has not been ahle to 
make use of it. 



8. A line in front of the crest may be held by infantry, 
leaving the crest for the artillery, and as a cover for 
the reserves. 

But the value of ground, for a defensive position, must not 
be examined merely as regards its effect on the efficacy of 
fire and the cover that it affords, but we must also consider 
how it facilitates or delays the movement of troops, how 
the flanks are secured, and other such tactical points. 

As it is essential to arrive at the truth in the vital question 
of the method of defending a position, we will first deal 
with the arguments of those who oppose the hitherto accepted 
method of holding the crest of a position as the main line of the 
defence and then give the criticisms of their opponents.* 

We will, before doing this, state what the probable manner 
of occupation of a crest line would be. 

The defence aims at two points: — (1). Resistance with 
which to destroy the enemy’s power of assault and his power 
of resisting counter-attacks; and (2). The offensive return, 
or counter attack, which alone can gain success. Hence the 
object of the defence is to keep the enemy under fire in circum- 
stances unfavourable to himself. To do this, the defenders try 
to draw advantage both from the ground itself and from their 
own fire. Formerly these advantages were sought for by 
selecting a position with passive obstacles in front, which 
could only be crossed by the enemy’s columns at certain 
points under effective fire. But this obstacle equally prevented 
any decisive offensive return. "With the modern breech- 
loading rifle — with which a man’s fire may be considered as 
continuous — it has been found by experience that the best 
obstacle to offer to an attack is a clear and wide field of fire, 
and hence the modem idea of a good position is one which 
offers an extensive and clear field of fire in front of a series of 
strong tactical points of support, f within supporting distance 


* It is lie-re fair to warn the reader that, although the Author considers 
a strong occupation of the crest line, 'or of a line in front of this crest 
line, as the general rule to he followed, and the strong occupation of 
a line in rear of the crest as being only suited to special cases, yet lie 
has made every endeavour in his power to give a fair ^representation of 
both sides of the question. 

t “The def conte ought always to try and augment the value of the 
ground by fortification, and the shelter trench has become for it a con- 
dition of life or death.”— (Von Seheff.) Again, although the following 
words were written with regard to a line of detached forts, they apply 
equally well to a line of strong points A single fort is of little use, 
but a front of forts, where the enemy cannot pass one without coming in 
reach of the adjacent fort, has a different aspect.”— (Von Waldatalten.)- 
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of one another, which, are strongly occupied, while fewer troops 
are placed in the intervals. The artillery and the reserves 
for the counter-attacks are posted in, or in rear of the intervals. 
The strong points draw the enemy towards them, exposing his 
flanks to the intervals, from which local offensive returns can 
be made. The efficacy of such returns depends on their being 
made at the proper moment, with all the energy possible, and 
on the flanks of the enemy in preference. Offensive returns, 
through the weakly held intervals, can be made at any period 
of the fight, to take advantage of any mistake of the enemy, 
or to gain time by forcing the enemy to temporarily halt, but 
these earlier offensive movements should only partake of the 
nature of local sorties, which retire again, as soon as their 
object is attained, under the protection of the strong points ; 
they should not have a decisive character, which should only 
belong to the counter-attack made about the period of the 
assault, when the enemy is in the greatest confusion. 
Second, and, in some cases, third lines of defence should be 
prepared to check any local advantage gained by the attack 
in the front line, to prevent it spreading right and left, and 
to force the enemy to retire, by the powerful fire directed on 
him from the lines in rear. Thus the offensive-defensive being 
looked to as the best method of defence, the defence reserves 
all the troops it can for offensive returns by telling off, to 
man the front line, the least number of troops that may be 
considered sufficient to break the strength of the enemy while 
maintaining their position. To do this it concentrates its forces 
at the strong points, so as to obtain at them the most powerful 
fire possible to the front and flanks, and holds the intervals less 
strongly. Tire is only opened when the enemy arrives at the 
most favourable distance for the efficacious action of the 
defender’s fire.* 

The French official publication, Quelqucs indications pour h 
combat , thus describes the arrangements made by the defen- 
sive in the defence of a position : — 

“ The defensive draws its principal strength from, its fire, 
and from a judicious employment of the ground. The 
perfecting of fire-arms has been especially profitable to the 
defensive, by rendering possible the destruction of the assail- 
ant at a long distance. 


* This varies -with the size and height of the objective, and with the 
accuracy with which the ranges are known. See Chapter X 

o 
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“In the defensive, it is important to deceive the enemy as 
long as possible as to the exact position chosen ; as to the 
troops which are concentrated there ; as to the development 
of the line of defence, and as to the points on which its flanks 
rest.* 

“ The infantry of the line of battle, posted according to the 
ground and the probable direction of the attack, will hold 
itself in readiness in rear of the positions assigned to it.f 

u If there are in advance of the principal line of defence, at 
a distance of 850 to 1,800 yards, any obstacles (such as farms, 
woods, &e.) having a good view in the direction of the 
probable attack, they must be included hi the line of battle, 
by occupying them by battalions or companies, according to 
their importance. 

“These woods, farms, &c., are the bastions of the line of 
battle ; they are flanked by it. 

“ The mission of the troops which occupy them, is to break 
the first efforts of the enemy, by defending, to the last nan , 
the positions which have been confided to them. 

“As a rule, there is no advantage in disseminating the 
infantry by making them occupy more advanced posts. The 
defenders of such posts, being out of reach of support, would 
be easily driven in by the advance guard of the assailant, and 
their movement to the rear would produce a fatal impression 
on the moral of the troops. 

“It is specially with the fire of the whole that the defence 
ought to aet.t Consequently, the dissemination of the infantry 
oughtto be avoided.” 

The attack, at the opening of an action, concentrates its 
artillery fire first on the artillery and then on the strong tactical 
points of the defence; this fire is supplemented, when con- 
sidered advisable, by the fire of strong lines of infantry; and 
as soon as the demoralization of the defenders is secured and 
his artillery silenced, the attacking lines are then pushed 
forward to the assault. 

Arguments against the occupation of the crest line of a position. 

The opponents to the occupation of the crest-line of an 
elevated position base their arguments on the effects of 

* This is a very good reason for the use of advanced posts. 

f The object of this is to gain the moral effect of an advance into 
position. 

| That is to say, the defence ought hot to rely only, for any particular 
or important object, on the fire of particular points. 
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inclined fire that we have already mentioned. They say that 
the exposed position of the defenders and of their strong 
tactical points, allows of an overwhelming fire, from both 
artillery and infantry, being easily directed on them, which 
will soon break down their strength and the cover they 
give, and demoralise the troops holding them, and that, 
while doing so, the bullets which pass over the crest- 
sweep the ground in rear with a rain of projectiles,* 
which will cause such great losses among the supports and 
reserves, as will prevent these reinforcing the firing line 
or carrying out their counter-attacks. Thus, the fire of 
the attack menaces all the defenders’ lines and their 
ammunition columns, ambulances, &c., in rear, while the 
tire of the defence only menaces the one object actually fired 
on (see Fig. 22). The strong points of the defence, which 
usually consist of houses, walls, farms, villages, &c., placed in 
a state of defence, cannot stand against artillery fire. The 
occupation of the crest merely hides the troops in rear from 
the view of the enemy, but not from liis fire. A fire inclined 
upwards is more efficacious than one inclined downwards ; 
also men firing downhill always fire higher than men firing 
uphill. The enemy’s artillery, after silencing that of the 
defence, can still keep up its fire, on a defended crest-line, 
out of range of the infantry fire of the defenders. 

A French writer makes the following remarks with regard 
to inclined fire, firing uphill at the crest of a plateau : — 
“ If a fire is opened at such a range, which varies with the ele- 
vation of the ground, that it only gives a dropping fire, the crest 
will be so much the better beaten as the nucleus of the 
bullets falls more on it, but the slopes in rear will be very little 
swept. But when the extreme distance is reached, at which 
a grazing fire begins to he obtained, the crest will he better 
beaten, and the fire will soon begin to graze the slopes for 
nearly 200 yards, to which must he added the effects of 
ricochets, increasing the danger to the supporting troops 
in rear of the filing line. 

“As the distances are approached at which the fire produces 
the greatest grazing effect, the bullets passing over the crest 
will graze the ground to nearly 600 yards in rear, rendering the 
reinforcing of the filing line or its retirement a dangerous 


* In action all men usually fire high, and hence nearly all the bullets 
would pass over the crest. This is especially the case at the closer ranges, 
when the men will not lower their sights. 
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matter, and forcing the supports and reserves to keep them- 
selves well under cover if they are in the line of fire.”* 

At first sight these arguments seem very strong in favour 
of the opponents to occupying the crest of a position, who sav 
that instead of this, the position should he so occupied that 
the main line of defence shoidd he placed some 500 to 800 yards 
(?'.<?., within effective musketry fire) in rear of the crest, if the 
plateau is open and affords a good clear field of lire. The 
position taken np in rear of the crest would, as before, 
consist of a series of strong points within supporting 
distance of one another. The crest is not to he obstinately 
defended, hut only held as. an advanced line, to reconnoitre 
and watch the enemy and, to compel him to deploy earlyf 
in order to show' his hand and delay his advance, and to 
fight him and cause losses among his troops until he 
approaches the crest, when its defenders retire, so as to 
leave him exposed to the effective musketry fire of the main 
line of defence, under which the artillery of the attack cannot 
come into action without being destroyed, and the attacking 
infantry cannot further advance. The artillery of the 
defence would he still further in rear, beyond the effective 
musketry range of the attack, now in possession of the 
crest, and would aid the infantry fire of the main line of 
defence, by firing over it, while it cannot be silenced in 
this position. Under these conditions, walls, houses, farms, 
&e., can be fully made use of by the defence, as they cannot 
be destroyed by distant artillery fire, and after demoralizing 
the attackers % a combined artillery and infantry fire, the 
decisive offensive return can he effectively made. Thus the 
artillery of the attack eannot now gain that preponderance 
of fire, by which alone the action of its infantry can be 
prepared and can succeed. The main line of the defenders 
and their supports and reserves are not reached by the 
bullets which graze the crest, while a position in rear of 
the crest reverses the conditions of the inclined fire, and now 


* The italics are our own. 

f “It is inconvenient for the attack to deploy at a great distance from 
the enemy ; this is a reason why the defence should try and compel it to 
do so.” (Yon Srhreff). This: is one great reason for making Use of 
advanced posts. The advisability of making use of advanced posts is not 
confined merely to the conditions that they should he within, supporting 
distance of the crest and have an assured line of retreat. Their greatest 
advantage lies in their forcing the early deployment of the enemy, and. thus 
to bring early into his ranks, confusion and disintegration. 
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gives the defenders the chance of reaching the enemy’s 
echelons in rear of his firing line by the bullets, which pass over 
the crest, of the fire directed on it (see Fig-. 25). The true object 
of a fight is not merely to gain ground, but to attain the 
destruction of the enemy ; the required ground is gained after 
this. Otherwise, to apply the principle of men not yielding 
ground, the line taken up by outposts or by an advanced guard 
ought logically to be made the line of resistance. Hence the 
retirement of the troops from the crest cannot he objected to, 
while this feigned retreat will probably draw on an enemy, 
deceived by an apparent success, to certain destruction. The 
advanced troops would be taken from the reserve, which they 
would rejoin after retiring, so as to leave the main line of 
defence intact and undemoralised by any losses. 

The advocates for always taking up a position in rear of a 
crest, support their conclusions from examples drawn from 
the fighting that took place during the investments of Metz 
arid Paris by the Germans in the war of 1870-71. During 
these phases of the war some examples are to be found of 
defending a position in rear of the crest which were attended 
in all cases with success. 

The German positions at Champigny and Buzenval in 
front of Paris well illustrate the method of defence described 
above. 

At the battle of Champigny the French made a sortie 
against the German investment lines. The lines of defence at 
this point were about 400 yards iu rear of a crest of rising ground 
which commanded it slightly, as the ground sloped gently down 
from the crest. The German infantry were posted behind ei’e- 
naleted walls, and their artillery behind epaulments. This line 
was completely hidden from the view of the French artillery. 
The French infantry found no difficulty in dislodging- the 
enemy’s detachments from their advanced positions in front of 
the crest. At the crest itself the resistance was firmer', still 
not serious ; the Germans retired, seeking to entice the French 
after them. These, on arriving at the crest, were subjected to 
a heavy fire, but they succeeded in obtaining some shelter, 
and returned the fire without doing the Germans, who were 
well sheltered, any serious damage, and awaited the arrival 
of their guns, which were required to effect *a breach in the 
enemy’s position, so as to enable them to assault it. As soon, 
however, as the guns showed themselves, and before they 
could even be got into action, a withering short range rifle 
fire was directed on them, inflicting such heavy losses, that 
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all Lilt a few guns were prevented from opening fire, and even 
these were speedily silenced, and the artillery was compelled to 
retire. Tlie infantry, which, had also been stopped, was not 
able to resume its advance, and had, therefore, also to retire. 
General Ducrot, narrating- these events, says, “ We have been 
vanquished by the ground.” 

At the battle of Buzenval the same thing happened. The 
French ascended the slopes of the plateau held by the Germans 
in rear of its crest ; the French reached the crest, but found it 
impossible to bring a single gun into action. The French 
infantry found itself singly opposed to the two combined arms, 
infantry and artillery, of the enemy, covered by walls and 
epaulments, and could not, consequently, do anything. 

Some writers have pointed out that the above principle 
of the occupation of ground is not by any means a new 
one, as it was the custom of the Duke of Wellington, 
whenever he wished to take up a defensive position, to seek 
out a plateau, and establish himself behind the crest, just 
out of view of the enemy. The front slope, was defended 
by sldrmishers, who retired before the advancing French 
columns of attack, which, on arrival at the crest, were over- 
whelmed, thrown into the most complete disorder, and de- 
moralised, by a heavy fire of bullets and of case from guns, 
from the real line of defence, about 50 yards in rear of the 
crest, followed up by a bayonet charge in line, which invariably 
was successful. 

On similar principles to those already given, the opponents 
to the defence of the crest of a position deny that the front edge 
of a wood, of no great depth, is the best fine for defending it. 
They consider that the wood should take the place of a crest- 
line in what concerns the combined action of artillery and 
infantry ; the true line of defence, they say, is situated within 
musketry range in rear of the wood, from wdience it will be 
invulnerable behind the cover it would utilise, necessitating 
the intervention of artillery in order to be forced. The edge, 
they consider, constitutes an excellent advanced lino, but that 
an obstinate resistance should not be made at it, because the 
maximum effort cannot be produced there, as the assailant pre- 
sumably possesses a superiority of artillery and infantry fire. 
Infantry placed, at the edge of a wood can effectually oppose 
an enemy’s infantry, but when the action of the latter is 
assisted by artillery, the defenders, who cannot be effectively 
backed up by their own artillery, are very badly situated. As 
an example of this, at Spieheren the French held the crest of 
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a steep slope covered with, woods, but they did not strongly 
hold the lower edge of the woods. The Germans soon found 
their way through the woods to the crest, but could not advance 
beyond that point, even after the guns had been dragged up, 
until the French left flank was turned and they had retired. 

Arguments in favor of holding the crest line of a position. 

The advocates for defending the crest-line of a position 
say that, although the theoretical exactness of the statements 
already given for inclined fire cannot be contested, yet we 
must guard ourselves in practice against drawing too absolute 
conclusions from them. 

In dealing with the defence of localities, they say that the 
modern method of placing houses, farms, villages, &c\, in a 
state of defence, is not to hold the walls and houses themselves 
at first, but to choose a natural or artificial line in advance of 
them, composed of hedges, enclosures, ditches, raised roads, 
abatis, shelter trenches, &e., against which obstacles artillery 
has but little effect. The walls and houses would only be 
occupied after the outer line had been penetrated by the 
enemy and the enemy’s artillery compelled to cease fire for 
fear of hitting their own troops.* In proceeding in this 
manner we can, without fear, choose as strong tactical points 
in the line of defence, the villages, &c., found situated on 
the crest. Strong points, so situated, have also the great 
advantage of giving an extensive view over the ground in 
front, and are thus able to assist in the defence of the position 
in a manner which they could not have done if they had been 
situated far in rear of the crest.f . 

* The following description of the occupation of St. Privat iB given by 
an anonymous French author (0. 0. J.), who is in favor of defending a 
position in rear of the crest. “A brigade defended the •village, but did 
not occupy it ; it was posted round the edge, like an exterior ring, 300 
metres in front of it; the walls were crenaleted, and shelter trenches 
constructed ; the village itself was the objective of the Prussian artillery ; 
the advanced line did not suffer at all.” The French only evacuated this 
position for want of ammunition, and because their right flank was turned, 
in spite of the nearly 200 guns that were eventually brought to bear on the 
village. The line chosen for defence should be far enough in front of 
the houses to prevent splinters and falling masonry hurting the men. 
Another great advantage in this advanced line of defence is, that it is 
possible to maintain a better control over the men «than if they were 
scattered in different houses or parts of a house. 

t “Avoid choosing villages to be fortified from which the surrounding 
ground cannot be well seen, or which are dominated within rifle range.” 
— (General Brialmont). ■ ■ , 
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The wood at Spicheren, if it had been strongly held, along 
its front, would not have been penetrated by the Germans, 
who in turn could not have taken the Kotherber g spur in 
flank. As the French held the crest of the Spicheren plateau, 
the loss of the wood caused an opening in the line which had a 
bad effect on the French troops in forcing them to retire, and 
only made them more ready to retreat altogether, and not 
utilize their large unemployed reserves when they imagined 
their left flank had been turned. 

With reference to the fighting round Metz and Paris in 
1870-71, of which we have quoted two cases, those of Charn- 
pigny and Buzenval, General Brialmont writes — “ Those 
who quote the battles around Paris and Metz in order to 
prove that the Germans established their principal line of 
defence in rear of the crest, forget the difference between the 
defence of a line of investment and the defence of a position 
by an army in the field. In the former case, points of 
resistance (parks, private country residences, farms, &c.), 
situated in rear of the crest, are occupied in preference, so 
as to be, as much as possible, sheltered from the artillery fire 
of the besieged ; in the latter ease, on the contrary, the points 
of resistance are chosen so as to menace the flanks of the troops 
who try to pass them, and they are consequently to be found 
either in advance of the first line of battle or on this line. An 
entrenched village, situated in rear of the crest, would be, 
doubtless, less exposed ; but it would also produce less effect. 
We ought not to lose sight of the fact that artillery has 
resources and can employ methods of procedure which give to 
its indirect fire an efficacy, which the indirect fire of infantry 
cannot obtain. The problem consists less in selecting 
villages, &c., to serve as strong tactical points in a line 
of battle, in such situations as are sheltered from the fire 
of the enemy’s artillery than in organizing their defence so 
that this fire can produce hut little effect,” iu the manner 
already stated. The French sorties from. Metz and Paris 
were directed against a continuous investment line, so that 
they had no flanks to attack, while their own were exposed; 
and it must not be forgotten that the German positions were 
so chosen and fortified as merely to gain time to concentrate 
their troops, in superior numbers, before attacking and driving 
back the French. Again and again we read how the French 
sorties were stopped and driven back, not so much by the 
frontal fire they met with from these retired positions that 
the Germans took up, as from the physical obstacles they 
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met witli, and the flank eonnter-attaeks that were directed on 
them. 

In the numerous cases in the Franco-German war, where a 
position was occupied at the crest there is no indication to 
show that the effect of the fire passing over the crest was in 
any way approaching to what has been stated, or that it 
prevented a vigorous defence from being carried out, or 
supports and reserves from coming up. The French positions 
were almost invariably captured by being out-flanked and 
turned, and not by the effect of the fire directed on the crest 
line of the position.* 

With regard to the Duke of Wellington’s method of proce- 
dure, it can he stated that the properties of inclined fire were 
not known in his days, and that all he aimed at was to 
act by surprise. He placed his troops in line on the top of the 
ridge or plateaa, just far enough in rear of the crest as to he 
out of sight of the enemy. The French attacked in columns , 
who, when they arrived at the crest, saw suddenly before 
them our deployed lines, who at once poured one or two 
volleys into the dense masses before them, and then, before 
the French could recover the effect, they dashed forward with 
the bayonet, and drove hack the helpless and disorganized 
French columns. No one can assert that the same success 
would have been obtained against deployed or extended 
troops, and hence, our successes were due more to the vicious 
attack formation of the French, and to an intelligent and 
rational employment of fire by the English, than to the fact 
that the principal line of resistance was in rear of the crest. 

Coming now to the more technical considerations of inclined 
fire, allowing that the assailants’ fire does pass over the crest, 
the troops and artillery on the crest, and the echelons in the 
rear, can always protect themselves by masks of earth or 
other shelters. In dealing with the question of inclined fire, ive 
have seen how much a knowledge of the ranges, of the differences of 
level, and of the slopes of the ground with regard to the line of sight, 
enter into the question, none of which data are, or can he accurately 


* At Gravelotte, the French occupied the crest of the position, and 
the second French Corps (Frossard) numbering 19,000 infantry, placed 
in sheltered trenches on the left of the French position, was attacked by 
two German Army Corps (70,000 men) ; and while these latter suffered 
enormously, its loss in killed was only sixty men and officers, in wounded 
3G6, and in missing (due to wounded and unwounded prisoners) 195 : 
total 621. These numbers included four killed, twenty wounded, and 
one missing from among the reserve (or corps) artillery, and three missing 
from among the Administrative Services. All the remaining losses were 
among the infantry. 
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known in the field? Tiie effect of an inclined fire from an 
advantageous range, depends on a large number of rounds 
being fired from the same position, but attacking infantry, in 
order that the offensive spirit may be properly kept np, will 
never remain long at any one spot, and as they only fire very 
few rounds at each range, such a really dangerous zone is 
never formed as would stop any reinforcement by the supports 
and reserves, who can always take the opportunity of moving 
up during the pauses in an enemy’s fire, or over those 
parts of the ground which are not receiving his collective 
fire. Besides this, many of the bullets will he stopped by the 
obstacles and hillocks which exist on eveiy ground in civilized 
countries. 

A near approach to the crest tends to create on the reverse slopes 
of a plateau a protected zone, which increases in depth and height as 
Ike range decreases, aff owing of masses of troops to he concentrated 
near the crest, or the firing line to he retired, without danger. 

Thus, as the enemy approaches the crest, the defiladed zone 
in rear of it gets greater and greater, and the bullets passing 
over the crest, fall further and further in rear of the position, 
allowing reinforcements to approach in safety, just at a time 
when it is required for them to do so. This is easily seen 
from Fig. 26. 


Fig. 26. f 


* Commandant Paquie disputes t-lie necessity of knowing these data 
accurately. “ The appreciation of the difference of level and of the dis- 
tances do not require great accuracy ; for a difference of level of 25 to 35 
metres, the fire at any range between 600 and 500 metres, is very efficacious ; 
for a difference of level of 15 to 25 metres, a fire at any range between 
500 and 400 metres, acquires a maximum of power. The difficulty of 
estimation is not great, as we see, and an inclined fire leaves a very wide 
margin in this respect, on account of its efficacy ; its execution is, there- 
fore, essentially practical. 
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The ■whole theory of inclined fire depends on the men 
knowing their ranges, the differences of level between the 
origin of fire and the crest of the position, and altering their 
sights. The two former they may, in some very favourable 
eases, know exactly, but the latter they will not do under 400 
yards from the crest, and so the bullets under that range go 
well over the crest and far away to the rear. This will also 
tend to happen at all ranges at which the attackers are being 
fired on, the moral effect of which will be to enormously 
reduce the theoretical efficacy of inclined fire, even under the 
most favourable circumstances for it. 

Coming now to a position in rear of the crest-line, as soon 
as the troops at the crest are withdrawn, the enemy can mass 
his troops at any point he likes, unseen. If the assailant finds 
himself confronted by a position in rear of the crest, and that 
he cannot advance beyond it, he can easily find shelter behind 
the crest from the defenders’ fire, and can entrench himself 
and throw up epaulments for his guns. The artillery of the 
attack could even fire indirectly over the crest, having the 
effect of its fire watched and signalled back. At all events, 
as modern battles are tending to increase in length, and 
modern infantry will carry entrenching tools, the night could 
be taken advantage of to move troops round the defender’s 
flanks, and to throw up the necessary earthworks to continue 
the fight on more equal terms next day.* As the attack pre- 
supposes a superiority, even night attacks could be attempted 
from so short a range with every chance of success. The 
defender’s mew being limited, he cannot see the enemy’s 
movements, where he is massing his troops, or if his flanks 
are being turned, which will immobilise troops on both 
flanks, where they would have to he kept until the attack was 
far developed. 

We have pointed out that a good position must allow of 
counter-attacks being made. If the attack cannot advance 
beyond the crest, neither can the defence attempt an offensive 
return from the close, unshaken fire of the attack. Examples 
of this were again and again seen in the fighting round Paris. 
Counter-attacks are best directed against the flanks of the 
attack. A position in rear of a crest lightly held would make 

* General SkohelcfT, after two failures in direct assaults by day on the 
forts of Plevna, with enormous losses, finally gained his object by a 
slower and more methodical process. He took up successive positions at 
nightfall, and fortified them sufficiently during the night to be able to 
successfully hold them by day. 


the enemy deploy equally strongly along his front, having no 
strong points to draw his troops towards, and hence the enemy 
would not offer any flanks to he attacked by sorties. 

The advocates of holding the crest-line, or edge of a locality, 
insist on the importance of holding the outer line of defence 
as the main line, which should, therefore, have an extensive 
and clear field of fire, and of only looking on any other posi- 
tions in rear of this as secondary to the outer line, because 
once this outer line is captured or pierced, the defence loses 
the important advantage of long range fire over known ranges, 
and thus in respect to infantry fire, the defenders are then no 
longer superior to the attackers, who, on the other hand, are 
superior in numbers, and can, therefore, bring a greater amount 
of fire to bear on the defence. 

The moral effect of the troops retiring from the crest-line 
must be seriously considered. It cannot be considered as 
similar to the retreat of outposts. All generals of renown are 
unanimously agreed that moral elements have a prepondera- 
ting importance over material causes. Napoleon I. said, 
“In war everything is moral force ” ; and again, “ In war the 
moral force is to physical force, as three to one.” The troopB 
in the main line in rear of the crest, would hear the fighting 
and see nothing for some time, and may even receive many 
stray shots to which they cannot reply ; their minds get in a 
state of anxious tension from the imagination being worse 
than the reality, and when all of a sudden they see the troops 
who were on the crest come running hack, it cannot but have 
the most demoralising effect. * 

If the crest is occupied, the defenders will take care to cover 
themselves with natural cover or entrenchments, and so will 
only expose little of their persons; the echelons in rear will 
be similarly sheltered ; the assailants are fully exposed during 
their advance, and their movements and dispositions can be 
seen ; the artillery and the rifle can he utilized to their fullest 
ranges ; the enemy cannot see the echelons in rear, while any 
of the enemy’s echelons can he fired oil ; the effect of the fire 
can be seen and watched, and allowed for if it is ill-adjusted ; 
the time for opportune counter-attacks can be well judged; the 
artillery of the attack must cease firing when their infantry 
arrives near the .crest, and as the fire of this infantry passes 
well in the air beyond the crest, the supports and reserves can 


* On p. 210, we saw that a French official publication states that 
troops m advanced posts are not to retire, hut to fight to the last man. 
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easily come up in safety; if the artillery of the defence is 
overpowered, it can retire temporarily and re-open when the 
attacking artillery has to stop firing;* and a commanding 
position adds to the moral force of the troops holding it, by 
giving them a feeling of security, and takes away from that 
of the attack, which has only an imperfectly defined crest-line 
to fire at, and one which changes with the range. (See 
Fig. 14.) 

General Brialmont writes : — “ Infantry can only fire well 
at objects that they can see, and hence we would only deceive 
ourselves very much if we placed it 660 to 770 yards in rear 
of a crest, and expected it to sweep this crest with its fire and 
hit the assailant (whom they cannot see), whilst he advances 
up the front slope of the plateau. In fact, it is very rare 
that a crest-line can he sufficiently clearly made out to be 
used, by the enemy, as a point to aim at. In most cases, it 
is invisible, on account of the brushwood, clumps of trees, 
hedges, crops, &c., which cover the ground, and hence the fire, 
directed on it, cannot have any precision.” 

With reference to the statement, that if the firing line is at 
the crest, the ground on which the supports and reserves have 
to advance is dangerously swept, General Brialmont writes : 
— “ This argument has not the importance that is attached to 
it ; first, because, in order to sweep the plateau on which the 
echelons of the defence are placed, it is necessary to take up 
a Certain fixed position, and on either side of this the trajec- 
tories cease to graze the ground; secondly, because in the 
defence, the number of echelons can be reduced, or brought 
nearer to one another, and sheltered in trenches ; thirdly, 
because the reserves and main body ought only to advance at 
the moment when the fight takes place on the crest, when, 
consequently, the fire of the attack has ceased to sweep the 
plateau.” 

A line of defence is not now-a-days uniformly occupied, and 
hence there will be intervals which, having no fire, will not 
attract that of the enemy. It is behind these intervals that 
the troops in support would he placed, and thus they would 
not suffer from the fire which the occupied parts draw on 
themselves. 

The efficacy of tiers of fire has been proved by experience, 


* The French artillery frequently did this in 1870-71.' Perhaps in the 
near future artillery will he provided with "bullet-proof shields to enable 
it to continue to tight under the fire of infantry and shrapnel. 
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and their effects are such as to justify, in almost every ease, ^ 
■where the ammunition can he spared, a great consumption of 
ammunition. It is of great use to fire on the enemy’s reserves 
when they can be seen, even at short ranges, to try and compel 
them to retreat, as they invariably draw back with them the 
lines in front. * It is “only by holding a crest line that these 
tiers of fire can be obtained, and, as we have seen, the front 
slope of a crest may be less dangerous than the reverse one. 
The German regulations acknowledge this, and recommend 
that in suitable eases, a position on the front slope should he 
taken up. Another advantage of lines of fire from shelter 
trenches ort the front of a slope, is, that the enemy’s fire 
tends to keep the men in their places, for they feel that they 
run into danger by trying to retire. Tiers of fire are more 
usually obtainable than is commonly thought. Orest lines 
are rarely clearly defined, and, as troops should always see 
the foot of the slope to he defended, they must be placed a 
little way down it, at what is called the military crest (see D., 
Fig. 14), in contra-distinction to the true crest (see C., Fig. 14), 
and then a second line can he formed for more distant fire 
from the top. Thus, in Fig. 14, troops at 0 cannot see B, 
and so they ought to be placed at D, and then a second tier 
of fire can be obtained at G; also, if the defenders’ firing line 
is at D, the enemy’s fire is not so likely to go over the crest 
to sweep the ground in rear. 

Commandant Paquie, says that — “ The principles involved 
in the inclined fire of infantry counsel a slow advance, and an 
increase of the intensity of the fire at distances which procure 
the maximum of power. It is, therefore, of some use to know 
the distances which allow of dominant positions being swept 
over all their depth. . . . . The assailant who rapidly 

crosses the zone which gives his fire its maximum power 
(see footnote, p. 218), in order to expose himself sooner to 
the close fire of the enemy, and to produce a less effect, does 
not know how to make use of his weapon.” All tacticians 
are now-a-days agreed that once infantry are launched to the 
attack, they should cany it out with all the enei’gy possible ; 


* The value of firing. on reserves was well illustrated in the third 
kittle of Plevna, when General fckoboleff repelled the fourth counter- 
attack made on hira hy the Turks, after he had captured the redoubts, by 
firing, not on the Turkish firing line, but on their reserves in rear, whom 
he thus compelled to withdraw, and who were soon followed by their 
firing line. This shows that a cloud of skirmishers cannot protect or 
: itf.sk closed troops in rear of them when opposed to an able enemy. 
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but if they acted as above advocated, the offensive spirit, so 
essential to success, would soon be completely destroyed; 
besides, no one can cany in their heads the data for inclined 
lire, or be expected to carry tables for them, and to examine 
them under a hot fire in action. 

Crest-lines for defence are always to be found, while 
suitable positions for defending it from a distance are rarely 
so; and hence, this latter method must always he the ex- 
ception, and not the rule. And, if a considerable plateau 
does not exist behind the crest (see Fig. 26), as is often the 
case, and the position held is a ridge, the whole theory of the 
efficacy of inclined fire, based on its theoretically deep beaten 
or efficacious zones, falls to the ground. The experience of 
war sanctions the use of the crest-line, and no examples can 
be fairly given shewing the supposed terrible effects of inclined 
lire on reverse slopes. 

Inclined fire depends for its effect on fairly long ranges ; it 
is directed on a tbin and sheltered firing line at the crest of a 
position in the hope of reaching the echelons in rear. But, as 
we shall see in Chapter XII., such long range fire ought in- 
variably to be concentrated and directed on objects of suitable 
dimensions. But a fire concentrated on a narrow front does 
not give good results for inclined firing, as we have seen that 
the French regulations state (see p. 196); to obtain any 
efficacy with an inclined fire we must use individual firing, 
uniformly beating the whole crest, and hence, in using 
infantry fire as inclined fire, with the object of covering the 
ground in rear of the crest with bullets, we run a great 
chance of wasting valuable ammunition, which can only be 
replaced with the greatest difficulty. (See Chapter XIII.) 

Finally, as rifles with far flatter trajectories than those at 
present in use are likely to be generally adopted at an early 
date, the supposed efficacy of inclined fire will be greatly 
reduced. 

Positions in rear of a crest-line are doubtless suitable for 
special cases, such as a second line of defence in rear of the 
crest ; for investment lines which are exposed to very powerful 
artillery fire from the forts, &e., of the defence, and in which 
the main object is to gain time to collect the besiegers’ superior 
forces ; or for the defence of any very steep positions which have 
to be taken up, the front slopes of which are unsuitable for 
being held. The unsuccessful defence of the Potherb erg spur, 
at the battle of Spieheren, and of MajubaHill, in the Boer war, 
illustrate the danger of defending at the crest such very steep 
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slopes as allow of the enemy collecting’ unseen and in safety 
at the foot, or near the crest, for a further offensive movement ; 
and this advantage the advocates for the defence of a position 
in rear of the -crest, would always give to the attack. 

Whatever may he the practical effects of inclined fire, we 
cannot help owning that very useful information is obtained 
in studying its possible effects, so that should these effects 
ever be realized, officers may know how to act. A knowledge 
of the possible effects of inclined fire will also prevent officers 
being surprised when they receive some bullets in a position 
where it appears their men ought to be sheltered. 

lire German regulations say on the subject of inclined fire : 
“ If the fire .is directed on ground inclined in one direction or 
the other, the length of the dangerous zone is shortened or 
lengthened according as the ground rises or falls and propor- 
tionately to the slope. There is an advantage when the ground 
on which the object stands is parallel to the line of sight, or is 
inclined slightly below it, and a disadvantage when it rises. 
It is just the opposite as regards the efficacy of the enemy’s 
fire.” This is all that can really be said about inclined fire, 
and these simple statements are far from offering a basis on 
which to build a new theory for the occupation of positions. 

“It should he added that if the Germans practice field- 
firing on varied ground they do not attribute to inclined fire 
the same importance which some French military writers 
ascribe to it. The Germans modify the normal rules for the 
use of sights in accordance with the nature and degree of the 
slopes near the object aimed at, slopes which niay diminish 
or increase the depth of the zones swept or grazed by the 
projectiles. They admit, also, that it may be sometimes 
advantageous to deploy a force on ground sloping towards 
the enemy, if it has a steep slope, rather than on a reverse 
slope which may be very gentle. They carefully avoid sacri- 
ficing to a formal idea the very diverse factors which occur in 
war, and guard against the fault of pushing technical specu- 
lations to their utmost consequences .” — Revue Miliiaire de 
Vl'Armujer. ■ 

Arguments in favour of holding a line in front of the crest-line of a 
position. 

Another method of occupying a position has been seriously 
proposed of late, which is to place the main infantry line of de- 
fence well down the front slope of a position. On p, 187 et seg. 
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we Have seen that the steelier the slope of any around rising 
witli respect to the enemy’s line of sight, the lessors the beaten 
zone; on p. 190 we saw that a thin line is always equally 
liable to be struck, whatever may be the inclination of the 
ground, on which it stands, to the enemy’s line of sight ; on 
p. 191, we saw that deep echeloned dispositions are often 
safer on the front slope of a position than on the reverse 
slope; and from Fig. 14, p. 186 we see that a fire directed on 
the point D will not sweep the reverse slope, if D is sufficiently 
far down the front slope. J 

In placing troops in this manner, two or more lines of 
infantry fire from shelter trenches can be obtained, and artil- 
lery can he brought into action on the high ground in rear of 
the infantry while the fire directed by the enemy on one 
objective cannot strike those in rear; in fact to hit anyone 
objective the fire of the enemy would have to be specially 
directed on it. If infantry are placed at the crest none of 
these advantages can be obtained. If the artillery of the 
defence are overpowered they can he retired out of sight 
until a more favourable occasion for its use occurs, or fire 
indirectly over the crest. 

As the infantry firing lines would be well down the slope the 
enemy would have no reason to fire on the crest, and hence 
the reserves of the defence can be kept in safety close in rear 
of this covering mass, and from their elevated position they 
can well see when and where their action will be most 
opportune. The enemy, not knowing where the defenders’ 
reserves are, is not likely to waste his ammunition by firing on 
all points of the crest in hopes of reaching them in rear of it. 

In inclined firing the maximum results are obtained .in the 
medium ranges and at the shorter of the long ranges (see 
p. 266). Hence the “position of resistance,” that shouM be 
taken up in front of the crest, should he so far in advance of 
it (450 to 550 yards) as to prevent the assailant being able to 
reach the distances most favourable for him to fire on the crest 
and the ground in rear of it without coming under an effective 
short range fire of the defence. If the line chosen in advance 
ot the crest is at the bottom of the valley, then the defenders 
will have the advantages which an uphill fire is considered to 
possess. 

While the firing line by its resistance forces the enemy to 
deploy and to bring up his reserves, those of the defence can 
be moved m safety and unseen on the plateau and can be 
used, if necessary, to fire over the heads of the troops in front. 
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« From a tactical point of view, the defence of heights offer 
considerable advantages. From his dominating position the 
defender sees all the assailant’s movements, the direction, 
number and formations of his attacks ; he can force the enemy 
to show his intentions, and he can then make the necessary 
dispositions to meet them. When the ground in advance of the 
crest is cut up with obstacles or enclosed, the defenders, from 
their elevated position, can still see the enemy and fire on him, 
and while the assailant must shew his hand, the defence can, 
on the contrary, conceal its own. The defenders can hide the 
position that they may occupy, their lines of resistance, the 
number and formations of their troops, the march and 
direction of movement of their echelons and counter-attacks ; 
and further, they fight on known ground. The necessity for 
the defence having to determine the ranges more accurately, 
on account of the diminution of the dangerous zones, is 
largely compensated for by the facility with which it can 
measure the distances beforehand ; lastly its fire can he better 
observed, especially volleys. _ 

« As to the artillery, dominating positions are advantageous 
for it, because, placed a little in rear of the crest, and being 
defiladed either by the folds of the ground, or by improvised 
epaulments, it escapes from the view and from much of the 
fire of the assailant ; its fire will plunge down more on to 
the enemy, making it harder for him to find cover ; it can 
observe and regulate its fire ; and lastly, it can, like the in- 
fantry, measure beforehand the distances of the probable 
positions that will he occupied by the artillery of the attack. 

“Finally, the fire of infantry against artillery will be 
executed in good conditions for the defence, if it takes up: a 
position in advance of the crest, and in the valley, as its first 
line of resistance ; it can thus find opportunities to stop the 
advance of the hostile artillery, or to make it suffer losses by 
a fire at 1,000 metres. This would not be the case if this line 
were placed at the crest or in rear of it.” 

The French official publication, Quelgues indications pour le 
combat , apparently recognises the above advantages, as can be 
seen in the extract already given from it on pp. 209 and 210. 


One thing that must strike every one after a study of the 
foregoing pages, is the great importance which must be 
now-a-days attached to the knowledge of ground and it* employ- 
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nmif, in knowing its use offensively and defensively, and its 
effect on the fire, both in tbe attack and defence. The value 
of ground is not absolute; it not only varies with, the nature 
of the arms, with their range and combinations, but it depends 
also on the actual positions that the troops occupy on it. “A 
knowledge of the ground is no less indispensable for the 
attack than the defence, — here to profit by some strong points, 
there to avoid them. The ground dictates to the defence the 
points of resistance and the tactical dispositions ; it indicates 
to the attack the directions in which a bayonet attack has no 
chance of success, and those where it can succeed. . . . 

Tactical dispositions ought to be based on the properties of 
the ground ; an ideal formation on a horizontal ground would 
he annihilated if it were Mindly placed on intersected and 
varied ground ; there does not exist any panacea applicable to 
all cases.” 

The French regulations say, with respect to the occupation 
of ground inclined to the line of sight, “ The advantages and 
disadvantages of such ground, as regards its occupation, 
follow principally from what has already been said about the 
fire which troops occupying it are exposed to; they depend 
also on the efficacy of the fire that the troops can produce. 

“ Ground Falling m regards the. Enemy's Line of Sight. 

“The most favourable ground for defence is one which 
presents, in front of the firers, a clear glacis, forming a free 
field of fire of great extent, and inclining gently in the direc- 
tion of the enemy. 

“The greater the inclination of the slope in rear of the 
crest the better are the echelons in rear, situated on the reverse 
slopes of the position, sheltered from the fire of the attack. 
To cover steep slopes with fire it must be executed at the 
longest ranges, which takes from its accuracy, and reduces its 
efficacy. 

“ Slight undulations of ground hide troops from the view of 
the enemy, but they are not sheltered by them from fire coming 
over the crest in their direction. 

“In the occupation of these positions the firing line should 
be sufficiently in advance, so as to overlook the ground, and to 
leave in rear a sufficient mask to protect the reserves. 

“ Every position which forces the defensive artillery to come 
very close to the firing line, although the enemy's batteries can 
fire from their normal position, is defective or badly occupied. 

“ The line of defence placed in front of the crest will not be 
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occupied uniformly along the whole front. There will be in- 
tervals which, having no fire, will not attract that of the enemy. 

“It is behind these intervals that the troops in support will 
be placed. They will thus, in a great measure, be sheltered 
from the fire directed on the firing line, and close to the 
emplacements which they will generally have to occupy when 
it becomes necessary to reinforce their line of fire. 

“If the ground in advance of the crest has a steep slope 
and oilers natural shelter, stages of fire can he made use of, if 
the fire from the upper lines does not present any danger to 
the fractions in front, lower down the slope. 

“ The troops placed in rear of the line of defence ought not 
to think themselves out of reach of the enemy’s fire because 
they are hidden from his view. If there is no shelter they 
ought to take formations with a narrow front, and remain at 
a distance when the enemy fires at long ranges, and according 
as the enemy advances, they must approach the crest to protect 
themselves from the effects of his fire, which, as the ranges 
decrease, falls farther in rear. 

“This forward movement coincides, further, with the 
tactical neccessities of the fight. 

“ On ground falling as regards the enemy’s line of sight, 
the observation of the points where his bullets fall furnish 
a useful indication as to the positions which should not he 
occupied by the supports and reserves, because these points 
depend on the form of the ground, and not on the wish of the 
firers. 

“In the choice of a second line of defence, when it is not 
imposed by the nature of the ground, and the existence of 
natural obstacles, the distances to which it will be possible to 
efficaciously beat the slopes in advance of the crest, and up 
which the enemy must advance, should be considered. 

“It is at these distances, determined on beforehand, that 
the shelter trenches or other works of this second line of 
defence must he. constructed, which will so much the better 
permit of stopping the pursuit and of re-establishing the 
fight, as the enemy’s artillery comes more within the effica- 
cious zone of musketry fire, which will better prevent its 
coming into action. ' 

u Ground Rising as regards the Emmy's Line of Sight, 

“ Ground of this nature is favourable to the carrying out of 
the fight by the firing line principally. 

“On such ground, column formations of any kind are 
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eminently vulnerable, and lienee line formations, with, intervals 
between the subdivisions, are preferable. 

“ The distances between the different echelons may be less 
as the inclination of the ground is greater. 

“The echelons in rear of the firing line will, as a rule, only 
suffer from the fire especially directed on them. 

“ They ought therefore to make use of every accident of the 
ground to cover themselves ; if there are no artificial or natural 
shelters, they will find that, in order to join the firing line, 
their best protection is an uninterrupted forward movement, 
{so as to rapidly cross over the diminished dangerous zones, 
which allows them also to get away, in a single forward 
movement, from the. effects of any regulated fire of the enemy. 

£t Finally it should be pointed out that such ground has the 
grave disadvantage of exposing all the defensive dispositions 
to the enemy, who can see all the movements carried out in 
the interior of the position.” 

The Germans have made considerable experiments on in- 
clined fire against the attack formations ;of their probable 
enemies, but the results of these experiments have been kept 
a profound secret, being only entrusted to senior officers. 

Plunging, Curved, or Dropping Fire. 

Obstacles forming a covering mass furnish a more or less 
considerable protection according to the height of the obstacle 
and the range. Therefore, to hit an enemy placed . behind a 
shelter, the men firing must be placed at such a distance that 
the bullets rise high enough in their trajectories to fall with a 
high angle of drop, and so to diminish the depth of the 
defiladed zone, by plunging or dropping, so to say, behind the 
obstacle. This kind of fire is called a curved, or plunging, .or 
dropping fire. 

The efficacy of a dropping fire depends on the angle of drop 
of the bullets on striking. On looking at the trajectory 
table, pp. 8 and 9, we see that at 800 yards an object 
eight feet high covers on ground, parallel to the line of sight, 
a depth of 8x18=144 feet in rear of it and at 1,400 
yards only 8x8=64 feet in rear of it, so that troops in 
line immediately in rear of such cover would always be safe 
from infantry fire and even if they did suffer they can evade 
it by moving to the right or left as the enemy cannot see 
them nor the effect of their fire. The greater the angle of 
drop, the greater is the searching power of the fire, as it is called. 

Thus to ensure effective results from a dropping fire in the 
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field, the range, the direction of the object, and the nature of 
the ground in rear of it must be accurately known, and if 
distance is not suitable, the range must be altered. . But this 
can only be done when there is plenty of time at disposal, as 
in a siege, where the objects fired at are stationary, and thus 
very favourable for a dropping fire. But such a fire may even 
then be ineffectual if the defenders are well provided with 
traverses, blindages, &c., &e. TJnder ordinary circumstances, 
however, in an engagement in the open field, a dropping fire 
is of little practical use. 

A dropping fire, as said above, can, under favourable circum- 
stances, render great service in sieges ; but it can only be 
employed with any degree of efficacy by placing the men at 
sufficiently great distances from the obstacle. 



Siege and rampart batteries have, as a rule, an average 
height of about S feet above the fighting terreplein. At a 
distance of 1,000 yards, and for an obstacle 8 feet high, the 
defiladed zone has a depth of 96 feet, while the protected 
zone for a standing man has a depth of 24 feet only. 
Thus, to hit a standing man on the terreplein, which is 
generally about 30 feet wide, the men firing should be placed 
more than 1,000 yards from a covering parapet, 8 feet high. 

It is necessary also to nse an elevation rather greater than for 
the exact range, so that the centre of the nucleus or the central 
trajectory may pass slightly over the crest of the obstacle. It 
is sufficient, for this purpose, to aim at the crest of the 
obstacle with the sight for a range of 25 or 50 yards greater 
than the exact range.* 

* As a collective fire would always be used for indirect firing, 50 per 
cent, of the bullets would always be spread over 100 yards. This will 
eliminate any theoretical error from using a too great elevation. 
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In siege trenches, the protected zone against a fire at 2,000 
yards, perpendicular to the crest, extends, for a standing man, 
to the rear of the trench ; thus it is not possible to sweep 
these trenches by a fire directed perpendicularly to this crest. 
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Fig. 28 . 

Thus, in order to search out these works, it is necessary to 
fire at the crest in the most oblique direction possible. In 
fact, we see that, if the fire is executed in the direction BD 
(Fig. 28), obliquely to the crest XY, instead of in the direction 
AD perpendicular to it, the lowest trajectories of the cone of 
bullets, passing over the parapet, strike at O' instead of at C. 
The defiladed zone is consequently diminished by the quantity 
OF, and the zone between tbe lines mm' and nn\ which was 
sheltered from fire perpendicular to the crest, will now be 
beaten by tbe oblique fire. 

If the trenches or lines of fortifications are not provided 
with traverses, and can be taken in enfilade, it is not necessary 
that the trajectories should have a great angle of drop, and 
thus such an enfilade fire is efficacious at all distances. 

Indirect Fire. 

By indirect fire is meant any fire directed on objects that are 
masked from the view of the firers, and which are at some 
distance in rear of the covering obstacle. Thus the problem of 
indirect fire reduces itself to this case— viz., to determine the 
elevation with which one should aim at a visible point, chosen 
as an auxiliary object, in order that the mean trajectory may 
pass over the intervening obstacle, and through the centre of 
the real object. 


Suppose we wish, to cover with fire, from the point 0 
(Fig. 29), an object B placed beyond ail obstacle 0, such as 
the crest of a hill, a wood, a wall, &e., which hides the object 
B from the sight of the firers at 0. 

To be able to make any use of indirect fire, the direction of 
B from 0, the distance OB, and the difference of altitudes of 
the points 0, 0, and B must be known from a map drawn to a 
scale of at least •, 5 ^, 7 , or about f ths of ail inch to a mile. 

From the point 0 draw the horizontal line OX ; this line 
cuts the covering obstacle in V. If the object B was visible 
from 0 , it would be necessary in order to hit it, to aim at it 
directly with the angle of elevation TOB for the whole range ; 
but the object being hidden, it can still he struck by aiming 
at an auxiliary point V situated in the horizontal OX passing 
through 0, into the angle of elevation TOH, provided that the 
difference of altitude, CF, between 0 and C, is less than the ordinate 
FJSf of the trajectory ONE. 

Instead of aiming horizontally, which offers certain diffi- 
culties, we can with advantage use the crest C of the obstacle, 
or any other well-defined mark on it, as a point or line to 
aim at. 

In this case it is necessary to aim at the point 0 with the 
angle of elevation TOE. "We must now find on the line 00 
produced, the position of the point E where the trajectory cuts 
this line, that is to say, the distance OE, so as to find from it- 
the sight to be used. If OE is less than 00 then we cannot 
fire indirectly until we go to a more suitable firing point. 

The solution of the problem depends almost entirely on the 
relations between the angles TOB, TOC, COX, and XOB, and 
to determine the relations of these angles to one another a 
figure, similar to that of Fig. 29, should always be drawn. In the 
above figure the angle TOB=TOO+COX+BOX. 
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There are several methods of solving the problem of 
indirect fire, but the best of all is the simplest one, which does 
not require the use of any fonnuhe. All that has to be done 
is to make use of columns 1, 2, and 3 of Table I. p. 8 in 
connection with an easy arithmetical calculation. 

From a map we must obtain the difference of level, 1, 
between B, the object tired at, and the height of the 
origin of the at 0 ; the difference of level c between G, 
the point aimed at, and the origin of fire; D, the distance 
of 0 from B ; and 7, the distance of 0 from 0. The height 
of the rifle above the ground must be included in the height 
of the origin of fire. As the map gives only horizontal 
distances, these can be used for the true distances, without 
appreciable error, if the differences of level are not too great 
with regard to the distances separating the different points. 
If the horizontal distances found in the map cannot he used 
without appreciable error, then the true distances can be found, 
from the information on the map, by taking the square root 
of the sum of the squares of the horizontal distance and the 
difference of level, expressed in the same units of measure. 
In the following calculation we shall use the horizontal dis- 
tances, it being understood that the true distances can be 
used instead of them if thought desirable. 

Dividing c by d, we get the tangent (expressed as a 
fraction) of the angle which the line of sight, when aimed at 
the point C, makes with the horizontal. From Table I. we 
can then determine what this angle is. Similarly by dividing 
b bv D we can find the angle BOX. Deduct or add (according 
to the figure) these angles from or to the angle of elevation 
for the whole range OB, and find from the table to within 2 5 
yards, the range corresponding to this new angle of elevation. 
Then if the sights are set for this range, and aim is taken 
at the auxiliary point, the enemy will be reached, if a 
collective fire spreading over 100 yards is made use of. 

Examples : — If 71=1 ,400 yards; 7=700 yards; 7=100 feet ; 
and <?= 50 feet. 


then tan. COX= 


50 1 100 

=3^7Si=4l andtan - B0x =J7TiFr 


Therefore COX=BOX=l°.22', and the angle COB=2h44'. 
But the angle of elevation, TOB, for 1,400 yards=4°.40'. 
Hence the angle TOE=l°.56', which is the angle of 
elevation for 750 yards. 

If the angle TOE is less than the elevation for the range 
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OC, or if the angle COB is greater than the angle TOB, then 
an indirect fire is not possible under the given conditions, and 
other more suitable conditions "would have to be sought for to 
enable it to be carried out. Thus, if in the above case 
(•—150 feet, then the angle TOE would be equal to 
which is the angle of elevation for 500 yards, and consequently 
the bullets fired from 0 would not have passed over to point 
C, 700 yards oh. If the height of C was 300 feet, the angle 
COB would have been greater than the angle of elevation 
TOB for the whole range, and we could not make use of an 
indirect fire. 

Before Are could use an indirect lire in these last two cases, 
we should have to move the origin of fire, 0, further away 
from the point B, required to be struck. 

The elevation found in the above calculation is for a range 
within twenty-five yards of the true one, but as a collective 
lire would always be used for indirect firing, this error would 
not be much felt, from the bullets falling over 100 yards. 

We have supposed above that the object is placed on a 
lower level than that of the firers, hut a similar calculation 
can be applied to the opposite case. The same thing can be 
done if the point of aim chosen is below the horizontal plane 
passing through the origin of fire, or is beyond the point to 
be hit. 

In considering the difference of altitudes of the different 
points, we must take care to increase the altitude of the origin of 
fire by the height of the rifle above ground, i. e ., about three 
feet for kneeling men, and five feet for standing men. 

Indirect fire always ought to he corrected, when possible, 
bv watching its results, by an officer placed in a convenient 
situation. 

Every method of solving the problem of indirect fire 
depends on all the relations of height and distance between 
the three points, which have to he considered in indirect fire, 
being known; but this will only occur in the defence of 
fortresses and positions prepared beforehand. In the field, 
the application of indirect fire must he limited to those eases 
in which the determination of the three points in question can 
be instantaneously known or estimated with sufficient accuracy. 
These cases occur when a mounted commander, or one who can 
place himself in a tree or other high point of observation, 
can see the enemy, when his troops standing on the ground 
cannot do so. In such cases, the easiest method to make use 
of indirect fire is to employ columns 1, 2, and 3, of Table I. 
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in connection with, an easy calculation in the manner already 
shewn. The difference of level in yards "between the point 
aimed at and the height of the rifles above the ground must 
he estimated or found with a clinometer, and the distance of 
the same point in yards estimated or measured. But it must 
never he forgotten that the efficacy of an indirect fire depends 
on whether or not its effects can he seen so as to correct the 
fire. If it cannot, then, in the field, when the supply of 
ammunition is limited, it is useless to attempt to make use of 
this kind of fire. It is often possible to post an officer on the 
covering mass’* for this very purpose of observing the fire ; 
he would of course he to one side of the direct line of fire and 
he must he careful to make his observations in accordance with 
the remarks given for observation of effects of fire on p. 401. 

Indirect fire, however, can rarely he used in the open 
field. 

In defensive positions, and principally in sieges, indirect 
firing can render great service. But, in order to obtain every 
advantage from it, it is necessary that the ground over which 
it is executed should he well known, that some marks 
should have been put up, and that the altitudes of the 
different points, as well as their distances apart, should have 
been measured. This information for the environs of fortified 
places should be written down in Firing Tables . 

A firing table contains all information on the different 
probable points of passage of the enemy (bridges, cross roads, 
defiles, debouches, etc.), as well as the corresponding con- 
venient situations for the Hirers of the defence. It contains 
also, for each station, the point to be aimed at, and the sight 
to be used. 

Thus we see that indirect fire requires the previous know- 
ledge of certain topographical data in order to determine the 
point to be aimed at, and the sight to be employed. In the 
offensive, an occasion to use it will rarely be found; but cases 
for employing it may occur in the defensive, when there 
has been ample time to prepare the position and study the 
ground in front of it. 

In siege warfare, however, it may be applied, and be made 
to render very great services to both the troops of the attack 
and of the defence. 


* If the covering mass is a hill and is quite close in front, i.e., 200 or 
300 yards off, it would of course he occupied in preference, when possible, 
and a direct fire made use of. 
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But indirect fire can only be carried out in the field when, 
by the aid of a sufficiently accurate map, the position of the 
objective, of the auxiliary point aimed at, of the origin of fire, 
and of the alignment of these three points are known, as well 
as the horizontal distance which separates them, and their 
differences of level. From these data the sight to he used can 
be determined, which in some cases can he rectified hy watch- 
ing the strike of the bullets. 

Another thing we see is, that indirect fire can only he used 
when the ordinates of the trajectory are sufficiently great to 
allow of it passing over the height or obstacle which prevents 
the object being seen, and hence, to execute an indirect fire, 
the origin of the fire may have to he moved further away 
from the object to he hit, in order to get greater ordinates. 
Again, as the powder charge, and consequently the muzzle 
velocity and angle of elevation for any given range, cannot be 
altered in rifle ammunition, we cannot fire indirectly on an 
object unless the range is suitable. 

Kksttme. 

Thus, though long range fire can he executed on unseen 
objects, yet it necessitates a thorough knowledge of the 
ground, and of other particular conditions, and hence this 
nature of fire is impracticable in war, except in two special 
..eases:-— 

(1) When the fire is inclined, by which, when firing from a 
valley or plain on to the crest of a plateau, a dangerous zone 
is obtained by indirect fire much deeper than on ground 
parallel to the line of sight, by -which -.the direct shots, aimed 
on the shooting line occupying the edge, may strike the 
supports and reserves in rear. When, however, the defender’ 
withdraws himself from the edge of the plateau, the power of 
using inclined fire passes to the defender, who then, by his 
direct fire on the enemy 5 s shooting line, when it reaches the 
crest, may cause loss to the enemy’s echelons in rear. We 
have already discussed the question as to the advisability of 
frying to make any serious use of this kind of fire. 

'2; Wien the fire is dropping, the objective being a fortifi- 
cation; but the effect of this fire will be somewhat modified 
by the modern use of traverses and blindages. 

It is In fortress warfare, as pointed out by Yon Boguslawski 
and chiefly on the side of the attack, that a long range dropping 
rifle fire will he principally used in the future. The infantry 
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of both sides will no longer be reduced, as of old, merely on 
the one side to fire on the attacker’s sap heads, and on the 
other on the defender’s embrasures to keep down his artillery 
fire by harassing and decimating his gunners. But it will 
have in the future, a more extended role ; infantry can now 
combine its fire with that of the siege artillery, and help it by 
sweeping the ramparts, and rendering them for a time, 
untenable by the garrison. 

This use of rifle fire seems destined to give important 
results against detached forts, and more especially so against 
isolated works, particularly those which can be surrounded, 
when detachments can he so placed as to enfilade the faces of 
the works and compel the garrison to get under cover. The 
musketry fire from the ramparts of modern forts is often very 
weak, from the number of traverses and guns, which take up 
so much space, and hence the fire of the attacking infantry, 
putting artillery fire out of consideration for the moment, can 
only be returned with effect from the covered way or from 
shelter trenches placed in front of the works, or from a low 
parapet placed in front of the main ramparts, affording to 
the infantry sufficient space to deploy. If the ^Russians had 
employed long range fire ha the manner indicated above, at 
Plevna, it would have considerably facilitated their attacks. 

It has been already stated that long range infancy fire 
should be concentrated on the same objective, and used by 
masses (i.e., large bodies of troops) only, and if used 
judiciously in such a manner it must prove of the greatest 
advantage in fortress warfare and will be a great assistance 
to the fire of artillery. 

In a siege, long range fire being used by well-covered 
detachments at exactly known ranges, and on a clearly defined 
object, very easy to aim at, the rifles being rested on 
boards, etc., (see Figs. 30 and 31, p. 241), its results cannot 
be compared with a similar fire in the field, where the infantry 
are exposed to all the excitement of battle, and where the fire 
has to be directed on a moving adversary who can only be 
seen at short intervals, at unknown or imperfectly known 
and continually varying ranges, and at no clearly defined 
objective. Again, in siege warfare, the siege train of the 
attack can bring up an unlimited supply of infantry anmm- 
nition, while the supply of ammunition to attacking troops 
in ordinary field warfare, is a very difficult problem to solve 
satisfactorily. A body of infantry, extended in prolongation 
of the face of a work, could, by the use of several sights, 
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cover its whole extent with fire. An enfilade fire dropping 
about 1 in 14 (from 1,000 yards) and a plunging fire of about 
1 iii 4 (from 2,000 yards) could be used together on a fort ; 
they would prevent the' garrison from moving freely on the 
ramparts, and would take in reverse its rear faces even over 
any parados that may exist. If every man fired 100 rounds 
per hour, a battalion of 800 muskets would pour into the 
fort a mass of 160,000 bullets hi the space of two hours, 
which could not hut have a most telling effect, unless the fort 
possessed more than the usual amount of casemates and 
blindages. 

At the commencement of an attack on large entrenched 
camps, the role of infantry will also now-a-days he still more 
considerable than formerly. The detached forts surrounding 
such camps will he joined by lines of trenches and batteries of 
position. The besieger, by appearing suddenly before the 
place, and by seconding the fire of his first siege batteries with 
a heavy infantry fire may, perhaps, he able to so sweep the 
ground between the two or three forts chosen for attack as 
to prevent the besieged from maintaining or reinforcing 
these intermediate lines. Under these circumstances, Ton 
Boguslawski thinks that the besieger may be able to 
penetrate by main force through the line of exterior defences, 
and completely surround one of the forts, when it can be 
attacked like an isolated work, in the manner described above. 
To effect this purpose it is of course assumed that the 
besieger can dispose of greatly superior forces, and so to 
employ infantry in masses against the intermediate lines of the 
defence will, it is considered, he the most effective manner of 
using the preponderating force. 

This is in principle nothing but a reproduction of the 
ordinary conditions of an attack on a defensive position in the 
field, — a heavy fire disorganizing the defence and preceding the 
assault. This distant fire, from not having the same efficacy 
as fire at shorter ranges, and from entailing a great consump- 
tion of ammunition, should only be looked upon as a help to 
the artillery to disorganize the defence, and so prepare the 
assault. Under these circumstances, the passive obstacles 
presented by fieldworks being but slight, the lines which a 
distant fire has compelled to be more or less evacuated, may 
very possibly fall before an attack rapidly executed in great 
force. 

. Against the forts themselves these results will be much less, 
since distant infantry fire, although it may inconvenience the 
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defenders, cannot prepare the assault, because even supposing 
the defenders driven from, their parapets, the assaulting 
columns -would be stopped by the passive obstacles (deep 
ditches, scarps, etc.) undestroyed by artillery fire, where they 
will be fully exposed to the unsubdued fire of the flanking 
defences. This does not of course apply to works without 
any ditch -flanking defences, such as the Turkish defences at 
Plevna, and which were therefore open to assault. 

Even if it be found impracticable to employ infantry in the 
above vigorous manner, yet there can be no doubt that the 
duties of infantry at the commencement of a siege will be 
much transformed and developed in the future. Hitherto its 
action has been more passive than active, the duties of infantry 
having been chiefly confined to investing the fortress, and 
protecting the exertions of the first batteries ; but now owing to 
its improved weapons, its action will become more active. For 
this reason, Von Boguslawski insists upon the necessity of 
instructing both officers and the rank and file in the 
employment of indirect fire, and proposes to create a special 
siege infantry, just as there is a special siege artillery. 

A writer in the Herman military paper, the Militar Wochm- 
blatt, for February, 1885, in discussing the question of indirect 
infantry fire, is of opinion that its effect in the field is generally 
open to question, as it leads to great expenditure of ammuni- 
tion, with but doubtful results. The modem rifle, he considers, 
with its low trajectory, is seldom suited to its employment, 
except at long ranges, and where troops are known to be 
concealed in shallow depressions of ground ; on the other hand, 
if operating against troops protected by siege works or field 
entrenchments, direct rifle fire is of but little use, unless the 
enemy exposes himself above the parapet, and the only means 
of reaching the mass of men who a, re sheltered within the 
works is by employing artillery fire. It is much to be desired 
that some means should be devised to make rifle fire effective 
under such circumstances. The profile of ordinary siege works 
protects the men against fire with a less angle of descent than 
15°, and as the rifle, even at a range of 1,700 yards (the 
maximum distance for which the Herman rifle is ' sighted)* 
has only an angle of descent of about 11° to 12°, it is of 
little use against men under cover. The maximum range 
of the rifle is reached with an elevation of 35° and any 
attempt, with the present ammunition, to use it with greater 
elevations so as to clear the parapet at shorter ranges, would 
probably prove futile, on account of the height to which 
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the bullet would rise, and tlie increased resistance of the 
air making the fire uncertain. Hence the writer of the 
article referred to above, thinks that experiments should be 
made to ascertain whether this inconvenience . could not be 
overcome by employing a special cartridge with a reduced 
charge of slow-burning powder. The advantage that would 
be derived from the employment of indirect infantry fire 
during siege operations, when the distances can always be 
accurately ascertained is so great, that this suggestion is 
worth consideration.* ** It would, of course, be necessary to 
have a supplementary sight, that would allow of the proper 
elevation being given for certain ranges, and precision might 
further be secured by firing the rifle from a rest. The 
additional sight need not form a permanent feature in the 
rifle, but need only be attached when required. Special 
elevation tables would answer the same purpose. 

Direct and Indirect Aiming. 

From the foregoing we see that fire can be executed in one 
of two ways : — 

1. By aiming directly at the object to be hit with 

the proper sight for the distance, called direct 
timing. 

2. By aiming at an intermediate object, in lino with the 

object to be hit, with such a sight as will ensure 
the given range, — the point aimed at on the 
intermediate object being such as will ensure 
the bullets passing over it and not being stopped 
by it; this is called indirect aiming. How to find 
the proper elevation for indirect aiming has been 
already given under the heading of “ Indirect 
fire. 5 ’ 

In some experiments on indirect aiming, carried out by 
the Siege Operations Committee, a pole (with a number on it) 
was set up for each man, or a strip of canvas was hung- up 
on a supported wire about five feet and a-half from the 
ground, with small numbers painted on it at intervals of 
about two feet, along the top edge, and numbered so that 


* Artillery has had to solve the problem of using gras for both indirect 
and direct fire in sieges, by employing a special kind of gun for each 
nature of fire. A similar method might ho adopted for infantry fire, the 

h«eial rifles and ammunition being attached to and brought up with the 
siege trains. 
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each man might always know at what spot to aim ; a plank 
supported on upright posts would do as well. The men were 
placed at such a distance in rear, that when lying down and 
aiming with certain sights at the marks, the elevation for the 
range was obtained, and also the required direction. It was 
found that the longer the range the better were the results, as 
far as the intensity of fire on a given area was concerned, 
because the effect of small errors of elevation tell less as the 
range increases. The general result, however, of the experi- 
ments showed, that when the object to be hit can be seen, direct 
aiming is the best, and that owing to the trouble of pre- 
paring for the indirect method, it woidd seldom be applicable 
in the field. 

Indirect aiming is only adapted for the case when a largo 
area is to be covered with bullets, when the objects on it 
cannot be seen, or only very indistinctly, or when the rifle is 
not sighted high enough for the range ; hence its principal 
application is in siege warfare. 



Fig. 30 * 



* The rifles may be placed. 30 inches apart ; the cross-pieces, marked A, 
should be 4 to 5 feet apart. 
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In some eases, as in a siege, -when the slopes and form of 
the ground may he known or found out, in firing' at long 
ranges, the method of using rests for the rifles can he very 
well applied, as it increases the accuracy of a fire to a wonder- 
ful extent. The rests can he formed of rough boards, both 
notched as in Pig. 30, or one notched to take the rifles, and 
the other so fixed as to forma rest for the butts, as in Fig. 31. 
These rests should he fixed close to the surface of the ground, 
and weighted with earth, &c., to ensure steadiness. Up to 
the limits of the backsight, the rifles can he either laid 
directly on the object, or indirectly on an auxiliary point, or the 
elevation may he given by a clinometer; for ranges over 
the limit of "the backsight, a clinometer or a special sight 
must he used. Effect of wind can he provided for by means 
of wedges. “ Eough-and-ready as this method is, the results 
obtained, promise, in the attack and defence of works, an 
extremely simple, and, as regards quantity of ammunition 
consumed, a cheap way of annoying the enemy, or even of 
aiding the fire of artillery, particularly when the object fired 
at cannot he directly seen ” Such a method also is excellent 
for night firing (see below), tho elevation and direction having 
been ascertained during the day time. One or more eleva- 
tions can he used, as thought necessary, hut to ensure the 
efficacy of any long range fire, the range should he exactly 
known, which is usually the case when such expedients as the 
above can he resorted to. 

In the lectures laid down in the English musketiy regula- 
tions, we find the following: — “In the attack or defence of 
fortified posts or positions, you may often he required to keep 
up a fire on a particular point after darkness has set in. In 
this case you may effect your object by planting, during daylight , 
two stout forked sticks firmly in the ground, so arranged as 
to relative height and direction (by the aid of sights properly 
adjusted), that when the rifle is laid on them, it will have the 
necessary elevation and command the desired point ; or the 
same object may he obtained by means of sandbags or large 
stones properly arranged. 

“During the daytime, you may, by a somewhat similar 
expedient, keep up a continuous fire on bodies of the enemy’s 
troops, who may from time to time he temporarily obscured 
by clouds of dust or smoke drifting across the front and 
concealing them. In this case, during a clear interval, having 
marked your own position, you should plant a single stick or 
rod in the ground a short distance in front of you, so that the 
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top of it may be in line with your eye and the object at which 
you are firing;* 4 you can then, when the enemy becomes 
obscured, keep up an efficient fire by aiming at the top of the 
stick.” 


Night Firing. 

Experiments made by the Siege Operations Committee in 
1879, in night firing with volleys (see p. 385) without the use 
of sights (which could not be seen) both on dark and moonlight 
nights, with the rifle simply rested and otherwise, and the 
men in various attitudes, with bayonets fixed and off, showed 
excellent results up to 600 yards, hut beyond this distance no 
certain results could be depended upon. As the sights could 
not be used, the elevation was judged, but as the dangerous 
zones up to 600 yards are very great, a great depth was swept, 
from so many errors made in judging the elevation. The 
lying down position gave the best results, and fixing’ the 
bayonet seemed no disadvantage, while it would give great 
moral support in war. "Whitened fore - and back-sights are 
good for night firing after dusk or darkness has set in ; this 
is best and simplest obtained by tying white rags round the 
■barrels' over these sights.f 

With artificial lights (as fires representing bivouac fires) 
and with the electric light, much the same results were obtained 
up to 600 yards. 

Night firing from rests, the rifles being laid during the day 
on the object, which might be any point over which the 
enemy must pass to reach the defenders’ position, gave good 
results, and the remarks on firing from rests, given on 
p. 240 apply equally well to night firing. 

From the deadliness of modern fire over ground that can 
be seen, many tacticians have come to the conclusion that in 
the future, night attacks will have to be resorted to more 
than ever, so as to be able to approach the enemy to very close 
ranges under cover of darkness. In these night operations 
close order formations will play a great part in order to main- 


If the exact position of the eye is not fixed, two sticks or rods should 
be put down, the tops of which are both in the required line. 

t When firing at night, the men should be taught to shut the eyes at 
the moment of firing, because if they do not do so, the sudden glare of 
the flash so dazzles them that they cannot see to fire again for a minute 
or so.' 
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tain the necessary control over the men. The whole success 
of the attack depends on secrecy, surprise, and rapidity of 
action, while the security of the defence depends on early 
information secured by a good outpost service, on every man 
knowing and being able to rapidly take up his allotted 
position, and on the destruction, demoralization, or weakening 
of the enemy before he can close with the defenders. This latter 
point the defence can only effect by fire, and to fire with efficacy 
they should be able to see the enemy as soon as possible. 

If the defenders should fear an attack, General Brialmont 
thinks that they should light fires of brushwood at nightfall 
on their front "and flanks, and keep them up during the 
night. Behind these the sentries and picquets are to he placed, 
who are to show a lantern or to fire when the enemy appears. 
By the light of these bonfires , 45 the defending troops are to fire 
on the attacking columns. 

In Afghanistan, at some of the posts on the line of commu- 
nication, the superior slopes of the parapets were made 
parallel to, and nearly coincident with, the ground outside the 
fort, so that rifles rested on them would sweep the ground in 
front, without any aiming, in case of a night attack. At 
Tel-el-Kebir the superior slopes of the Egyptian entrench- 
ments were horizontal, and this must have been one great 
cause of so little loss among our troops, as the bullets must 
have passed over their heads. 

In the Franco-German and Busso-Turkish wars, several 
night attacks on both sides were repulsed by fire. 


* General Brialmont says, these fees should he 2,000 yards to the 
front, hut English experiments have shewn that no reliable results can 
he got from night firing at over 600 yards. If the fires were at this 
latter distance, the sentries Bhould he "beyond them and hidden, "because 
when the fires are within the line of sentries they can be better kept up, 
for if they are on or in front of the line of sentries, as General 
Bnalmont suggests, the enemy might send out picked marksmen to 
shoot down any one attempting to feed the fires and then wait until thsv 
went out before attacking.. 


CHAPTEE XII. 


LONG RANGE VERSUS SHORT RANGE FIRE. 

In drawing 1 any conclusions from certain facts that happened 
in the wars of 1870-71 and 1877-78, we can only make deduc- 
tions as to what will occur when the opponents are equal 
in numbers, in tactical and fire instruction, in armament, and in 
discipline. In both the wars quoted, there was inequality in 
every one of these points. 

In the Franco- German war, the Prussians were superior in 
administration, numbers, instruction, discipline, and in 
artillery, but were armed with a much worse rifle. They 
entered the campaign with the idea that the attack, after 
an artillery preparation, was to be earned out by a line of 
skirmishers, followed by closed columns of attack. 

Ill the war of 1 870-7 i, the history of every action that took 
place shows, that the commencement of an infantry attack was 
broadly conducted thus : — The infantry advance was first of all 
prepared by a concentrated fire of artillery on the main points 
of attack, which served in great measure to shake the hostile 
force, and lessen its power of resistance, after which followed 
the infantry attack. "When a sufficient artillery preparation 
was not carried out from using too few guns, or for want 
of a good artillery position, as at Spicheren, or where it was 
not effectively ensured, as in the attack of the Prussian 
Guards at Gravelotte, we find that, either an enormous loss 
was sustained, or the attack was brought to a standstill. The 
attack formation of each of the two brigades of the Prussian 
Guards at St. Privat, when they suffered so fearfully, consisted 
of an entire battalion extended in front as skirmishers, 
followed by two lines of half -battalion columns in rear.* 1 
When it was possible to push on without having to extend, 
the formation usually employed by the Germans was that of 
company colu m ns. 


* Since the Franco -German war the battalion attack formation has 
been altered. It now consists of two companies, side by side, in advance, 
with a third of each extended as skirmishers, and the remaining- two- 
thirds 1 in support, while the other two companies, massed in rear of the 
centre, followed as reserves, separating from one another as they came 
under the influence of the enemy’s fire. 
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It was soon found that, whatever the original formation 
of the troops may he, there was only one form admissible 
under fire, — skirmishers, supports, and reserves will all soon 
take up extended order to avoid useless loss, and unless great 
care is taken, will merge into one shooting line. There are two 
reasons for this last fact, (1) because men do not like being- 
fired at without firing hack in return, or in being killed by 
the enemy without a chance of killing him, and this leads to 
the supports and reserves, thrown out of their close formations 
by the fire of the enemy, rushing forward to their comrades 
in the skirmishing line to join them in crushing the enemy by 
their fire ; (2) because there is the innate desire to get to a range 
of 800 to 400 yards from which alone the men feel that they 
can fire with decisive effect. This course of action was 
greatly facilitated by the continuous fire kept up by the 
skirmishers, which rivetted in a great measure, the fire of the 
defenders, and thus aided the advance of the troops in rear, 
who were, as a rule, only too anxious to rush forward. 

Before 1870, the Germans had only fought against 
moderate-ranged, muzzle-loading rifles, and at the time of the 
Franco-German war, it was laid down that fire could only be 
considered effective at close ranges under 440 yards (the 
Prussian rifle being then only sighted up to that distance), and 
that therefore every effort should he made to get the troops 
within that range before commencing the fire fight. The 
Germans, however, soon found that the French were armed 
with a vastly superior weapon to their own, and that they 
also made use of an entirely new feature in war — a rapid, 
long ranging infantry fire. Its dissolving effect on the close 
order formations first used by the attacking troops was 
very great, and was felt early in any action, both supports 
and reserves being reached by it. No mere extension of 
the weak firing line first used was sufficient to cover the 
advance of the troops in rear, and hence it was found 
absolutely necessary both to extend the troops in rear and to 
engage a number of rifles, at least equal to the number used by 
the defender, so as to crush his fire, and thus to enable the 
troops in rear to advance. The feeble skirmishing line at 
first used could not get on without reinforcements, which were 
soon required by the heavy losses caused by the enemy’s fire, 
and thus the supports quickly became absorbed into the skir- 
mishing line. Then if the losses were still severe, or if the 
advance was cheeked, the reserve also joined the firing line, all 
alike eager to get near enough to the enemy to return with effect 
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Ms fire, which, they could not stand -without reply.' 4 Often, too, 
a rash advance of the firing line drew on the troops in rear to 
extricate it from danger. The skirmishers, instead of being, as 
originally intended, merely a screen to cover the advance of 
the closed main body, intended to carry the position, now 
became the real fighting line, wMch for the reasons already 
given, became made np of various companies and battalions, or 
even of different brigades well mixed together, and who 
always carried the positions in dispersed order. This fighting 
line was, however, composed of distinct groups, formed anyhow 
by the energies of the officers, and which were kept together 
and impelled forwards only "by the example of the officers 
and non-commissioned officers leading them, and by a 
mutual desire to act in common support of one another 
against the enemy. f 

Such a line would, and very often did, sway backwards and 
forwards, as it felt the pressure of the enemy’s fire, and as it 
was earned on by the impulse afforded to it by any fresh 
troops sent into it from the rear. It alone won the victory, 
and there is no example in the wars of 1870-71 and 1877—78 
of its merely preparing the way for the advance of troops in 
closed formations. The official accounts of the battles of 
"Worth, Spicheren, and the fighting round Metz, give accu- 
rate and vivid descriptions of this method of fighting, and 
typify the conduct of troops under the influence of modern 
rifle fire, when unprepared for its terrible dissolving effects. 

The immediate tactical outcome of the war of 1870-71 was 
then, as far as infantry are concerned 

1. The actual fighting must be done by the fire of troops in 
dispersed order, supported by other troops in rear also ia, 
extended order if necessary, but if possible, in close order 4' 

2. The decisive fire zone extends only to 400 or 500 yards 
from the enemy, and every effort should be made to prevent 
the attacking troops opening a serious fire until they reach 
this distance. 


* The Germans apparently do not admit this, for In their latest 
Musketry Regulations they state A well-trained infantry ought to 
be capable, at a given moment, to stand firm under the fire of the enemy, 
without returning a single shot.” 

t Throughout the whole account of the Franco-German war, we 
constantly read of German officers offering help to, or demanding it 
from, one another. 

t As to the advantage of close order over extended order formation, 
see p. 448. ■ 
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This second deduction shows that the long- range lire of the 
French was treated as unarmed fire, which would occasion 
loss to, hut could never stop, a well trained and disciplined 
infantry. The wild confusion which occurred in the German 
attacks was not accepted as a tactical necessity, because they 
were produced by the unexpected efficacy oi modern lire, 
by the rashness of the German attacks, and by the German 
troops not having been sufficiently trained to this kind of 
lighting. 

Bnt it must be remembered that the Germans were aimed 
with a far inferior weapon to the French, and also that the 
latter, though making use of long range fire, had never 
trained their troops in its proper use. Thus, though we may 
admit the tactical formations deduced by the Germans, yet, 
from the facts of the war of 1870-71 alone, we need not do 
so with regard to the use of the rifle, for it may be possible 
to instruct troops in the use of aimed fire, other things being 
favourable, at ranges considerably beyond those stated above. 

Every one acknowledges the desirability of arriving at an 
effective range before commencing the real firelight. But 
what is an effective range ? Frederick the Great said, when 
the whites of the enemy’s eyes were visible. Our Peninsular 
victories were gained by a judicious use of infantry fire at 
even then close ranges, and now-a-days better shooting can 
be made with the Martini -Henry rifle at 1,000 yards than 
with the old Brown Bess at 100 yards. Improved fire-arms 
have increased both the range at which, and the readiness 
and facility with which, fire may be opened and kept tip, and 
the consequence of this has been, not only to replace the old 
shock tactics by fire, but to increase the so-called effective 
range. 

All Continental nations say that the time has now come 
when infantry may open fire at ranges undreamt of before 
1870. The French, when they began the war of 1870-71, 
knew that their rifle was superior to the German rifle, 
not only in accuracy and rapidity of fire, but more 
especially in range. There was, consequently, a natural 
tendency to fire as early as possible at the enemy (which was 
further increased by the outlet which the bold French spirit, 
being kept on the defensive, found by so doing), and to over- 
whelm him with a storm of bullets before he could approach 
to the assault, that is at a time when, by tbe inferiority of his 
weapon, the enemy was unable to reply. Thus the French 
kept tip an incessant fire at long ranges, but with no fire 
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discipline (see Chap. XV.), which led to a large amount of 
this hre "being unaimed; rifles were even fired from the hips 
without aiming, the consequence of which was, that though the 
ground in front of the position was more or less swept with 
bullets, up to a distance of 1,600 yards, yet it caused the Germans 
to suffer less and less as they got nearer to their adversaries, 
from the mass of the fire passing over their heads.* Never- 
theless, unaimed as the long range infantry fire of the 
French was in a great measure, yet it, on many occasions, 
when opposed to plainly seen dense formations , caused severe loss 
to the Germans, as happened to the Prussian Guards at 
St. Private who, in less than thirty minutes, lost a third 
(6,000 men) of their number by a rifle fire at ranges varying 
from 600 to 1,500 yards. They suffered so that they did not 
make any further attempt to get nearer than 600 yards to the 
village until the French artillery had been silenced, until 
St, Privat had been shelled by nearly 160 guns for some 
hours, and the French had used up all their ammunition, 
and until the French right flank, which rested on the village 
of St. Privat, had been out-flanked and turned. Nearly all 
accounts now agree in attributing the French retreat from 
St. Privat to want of ammunition, which prevented them from 
continuing the fight on equal terms. At first the formation 
of the Prussian Guards was very deep and close, hut the 
Preneh fire soon dissolved it into a deep skirmishing line.f 


* The cause of this fire going high may also he partly ascribed to the 
French troops not altering their sights, and to their aiming at the centre 
of the enemy’s bodies, as they were then trained to do (see Plate I.), 
and partly to the fact that men are apt to fire high when firing- downhill. 

t At the battle of Gravelotte, on the 18th Aug., 1S70, of the German 
losses, 94 per cent, were due to the French infantry fire, 3 per cent, to 
artillery fire, and 1 per cent, to swords, lances and bayonets. But 
nothing -is more misleading than numerical data without . stating the 
conditions under which they were obtained. The French artillery was 
badly used, and silenced early in the fight, and consequently the Germans 
suffered an exceptional percentage of losses from infantry iire. Bearing 
thi s fact in mind, v r hieh applies to almost every battle in the wax', 
the following comparative statistics have been given for the war 
of 1870-71, based on the wounded admitted into hospital. On the 
German side 88 per cent, were wounded by mfantx-y fire, o per cent, by 
machine guns, 5 per cent, by artillery, and 2 per cent, by swords, 
bayonets, and lances. On the French side 70 per cent, were wounded 
by rifle fire, 25 per cent, by artillery, and 5 per cent- by swords, bayonets 
and lances. Further, in comparing artillery and infantry statistics, to 
obtain a comparative value of the two arms, w-e must take into account the 
invariable numerical sxxperiority that infantry always have. Taking these 
facts into account, modem artillery fire compares” very favourably with 
infantry fire, especially when modem shrapnel fire is used. 
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On tin? other hand, a writer in the Bulletin de In Reunion des 
0 Aiders, states that in the campaign ol 1870, at the "battle 
of Worth, “the long range fire of the French had but a 
poor effect, but when the distances diminished, the Germans 
suffered great losses and again at Spicheren, “the fire 
of the division Laveaueoupet at long ranges produced no 
appreciable effect.” 

But this fire of the French troops was unaimed and uncon- 
trolled, and hence far greater results may he expected from 
a controlled aimed fire, carried out by infantry trained to its 
execution, which the French certainly were not. Even in 
spite of this a French writer says:- — “The Germans com- 
plained, in general, of great losses suffered during the war at 
considerable distances. At close ranges, on the contrary, the 
small (mount of instruction in rifle fire that the greater part of the 
French troops had received, annihilated the superior qualities of 
their rifled 

The value of long range fire against closed masses 
of troops received a further proof in the Russo -Turkish 
war of 1877-78, in which the defeated side was again 
much better armed. The fire tactics of the Turks con- 
sisted simply in firing at all distances up to the extreme 
range of their rifles as quickly as possible, and the conse- 
quence of this, was, that at even 2,500 yards the effect of 
infantry fire began to be felt, — “ the infantry fire fell like a 
rain of bullets” at this distance, as General Toclleben said, 
and again “ the fire of the Turkish infantry fell like a hail at 
distances over 2,400 yards. The most heroic efforts of our 
troops were without result. Divisions of 10,000 men were 
reduced to 4,000 or 5,000 men.” At 1,700 yards the losses 
from this fire became considerable, and as the distance 
decreased, the fire grew hotter and hotter, till it became a 
perfect rain of lead, “ only to be pictured by those who went 
through it.” The Russian Guard suffered at Gorny Dubniak 
in a similar manner to the Prussian Guard at St. Privat, and 
for the same reasons, — from having used deep close formations 
before the enemy had been sufficiently demoralised, and so 
made to fire wildly. Usually the long range Turkish fire, in 
the earlier battles of this war, contrary to German experience 
against French troops, became more deadly at the nearer 
ranges, than it had been at some distance further off, and the 
actual attacks were consequently carried out with frightful loss, 
especially as the Russians retained their close, dense formations 
under short range fire even to the end of the war. But this 


increasing effect of tlie fire was only experienced in the earlier 
battles when the Bussians did not fire while they advanced ; 
in the later battles, however, when they did fire while 
advancing, the Bussians, like the Germans, experienced less 
losses as they approached the enemy.* This is another reason 
for allowing the men to fire while advancing, but under strict 
control — to intimidate the enemy and make him fire wildly. 
The Turkish infantry were armed with a good rifle (the 
Martini-Peabody), but were essentially uninstructed — a large 
proportion of them being even perfectly ignorant of the 
proper use of the sights— and if, as there can he no doubt, 
their fire, in great part unaimed in the true sense of the word, 
could cause such fearful losses, it stands to reason that had 
the "Russians been opposed by better trained soldiers, their 
losses would have been far greater. “The opinions on the 
efficacy of the Turkish fire at long and short ranges are very 
variable. Some writers say that the Turks fired very little at 
long ranges, and reserved their ammunition to make a 
terrible fire at short ranges ; others assert the contrary. 
Perhaps both statements are true ; but the first applies only 
to the regular and disciplined Turkish troops, who obeyed 
the orders of their officers. In general, the Turks did not 
spare their ammunition, but, if they fired at long ranges, the 
fire of the disciplined troops at short ranges lost nothing 
of its efficacy when the soldiers waited until the enemy was 
close, in order to open suddenly an intense fusilade. The 
second statement applies only to the irregular troops, who 
were placed behind epaulments, with abundant ammunition 
which they used and abused; it is certain, however, that 
the rain of lead they sent at great distances caused some 
losses.” The value of long range fire, when executed under 
favourable circumstances , is thus shewn by experience. It is, 
however, only fair to remark here, that the Turkish system 
for the supply of ammunition to the troops in action, was 
perfect. With them there never was any want of ammu- 
nition, as every man had more than he could fire. 
But such an organization is not ever likely to occur among 
civilized troops who require more personal impedimenta than 
did the Turks, who only carried food and ammunition. 
Further on we shall see that this question of supply of 
ammunition has a most important bearing on the question of 
long range fire. 


* See footnote on p, 249, which applies equally in this case. 


The Russo-Turkish war is a marvellous example of how a 
great army failed to profit by the lessons taught by the 
experiences of 1870-71. The Russians had a bad rifle,* and 
bad artillery, they relied on shock tactics, putting* little faith 
in infantry fire, and consequently they kept their men in 
closed formations of considerable size, which formed enormous 
targets to aim at, and in these formations they tried to close 
with the enemy to attack him with the bayonet. They made 
no rise of cover, but simply laid down where halted. The 
losses were fearful; the infantry dashed on over long' distances 
in the open without firing, and with immense bravery, but 
only to be slaughtered down ; the tactical units got dissolved 
and mixed up, and the advance became disorderly, the 
disorganised swarm passing out of the control of their leaders. 
When the men did fire, in the advance in the earlier fights, 
against orders, it was just how they pleased, and it was 
usually a sign that the force of the attack was spent, and that 
a retreat was impending, unless fresh troops were at once 
brought forward. Besides this, their attacks were often 
undertaken with too small a force, and the fundamental rules 
for a successful attack were nearly in every case neglected, 
viz. : the preparation by a preponderating artillery fire and 
a flank attack combined with one in front. The Russians 
nearly always attacked simply in front. Both the artillery 
and infantry were badly used, and, with what fire there was, 
there was no attempt to concentrate it, and the artillery often 
opened at impossible ranges, and did not advance to support 
their infantry during the attack. 

On the other hand, on the only two occasions in this war, in 
the attacks on Nieopolis and Lovteka, where the artillery and 
infantry were properly used, the attacks were most successfully 
carried out with comparatively small losses. 

The Tmks on the other hand, had a good rifle, but were 
perfectly untaught or uninstructed in its use, but tliey bad 
unlimited supplies of ammunition, and supplemented accuracy 
of fire by quantity. Under these conditions they inflicted the 
severest losses known in modern history on their opponents, 
at long ranges up to 2,500 yards. 

Neither the French nor the Turks had any instruction in 
making the best use of long range fire. In both cases it was 
used in a wild uncontrolled way as a possible method of 


* The Russian rifle was only sighted up to 600 paces (500 yards). 
Later on in the War, extemporised sights for longer ranges were used. 


breaking the force of tire attack before it beeame dangerous, 
and when it was directed on deep closed formations, this 
result was invariably attained, but when it was directed on 
lines, even dense ones, of skirmishers, it never stopped a 
resolute advance to the shorter and decisive ranges. But 
what will be the effect of a well controlled long range 
fire against such formations cannot he definitely stated until 
the next great war, though it may be conjectured from 
experiments made in peace time, and from what it has 
already done in war. 

The first question to he solved with regard to long range 
fire is, whether it should ever be used in war ? 

When infantry was armed with a muzzle-loading rifle, 
there was good reason to place every reliance on the effect 
of close range fire. Rapidity of fee did not exist, and 
the weapon was inaccurate at ranges of even 200 yards. 
The attack was made in closed formations (chiefly columns) 
which advanced without any or very little firing, so the 
defender’s fire was reserved till the attack was quite close, and 
then it was usually decisive. But now the attack from the 
power of the modern breech-loader, is exclusively made in ex- 
tended order and a powerful fire is brought to bear on the 
defenders for a considerable period of time. No closed 
bodies are offered as targets at anything like close 
ranges, and by far the best objects to fire at, both for 
moral and tactical reasons, are formed by the firing 
line of the enemy and its supports. To reserve all fire 
against these until they reach ranges at which the old 
rifle could have effectively crushed them, would be to wilfully 
throw away the advantages of the new ones, namely, accuracy 
at long ranges and rapidity of firing. The experience of two 
campaigns has shown that with modern weapons, even 
unaimed, undisciplined fire is capable of giving, under certain 
conditions, great results at long ranges; and if, therefore, we 
can employ a well-aimed and controlled fire at these ranges, 
we may expect to obtain far greater results under the same 
conditions. 

“ The long range fire of infantry is not powerful enough 
to play a decisive role in war ; nevertheless, as in certain 
conditions, it can exercise a serious influence on the issue 
of fights, it is necessary to understand it well, as much to 
preserve oneself from its effects as to make a useful em- 
ployment of it against the enemy. Let us examine, therefore, 
the results of experiments, the conditions under which these 
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experiments have been made, and the results obtained ; we 
shall then be able to state the efficacy of this fire, and deduce 
from it its application in war.” — (0.0. J.) This examination 
has been made in the last chapter. 

The modem rifle can kill up to its extreme range of about 
3,400 yards, while on the practice ground it can carry with 
accuracy to over 2,000 yards, when the distance is exactly 
known, and even a “chance fire” (see p. 136) from it is far 
from useless, and may cause serious loss, provided the 
ammunition can he spared. 

But contending lines, when close to each other, fire for the 
most part wildly and too high, because the men are too 
nervous to take steady aim. 

At long ranges, on the other hand, men can fire with more 
coolness, and, therefore, steadiness, and exactly as required, 
but the fire is not so effective. But no battle has been won by 
long range fire ; it has only been decided at the short ranges. 

Besides, in long range firing, the question of eyesight comes 
in. As Lord "Wolseley says: — “Taking a mass of men — 
because an army is a great mass of average men — I believe, 
out of every 1,000 soldiers in any army, you will find that 
10 per cent, cannot even see at 1,000 yards, much less hit an 
object at that distance.” This is another factor that tends to 
reduce the efficacy of long range fire. 

Tile modem rifle can kill at ranges so great that aiming is 
impossible, from the eyesight not being powerf ul enough to 
distinguish the objects aimed at; though, under favourable 
circumstances, where the ground is known, and time is avail- 
able for the necessary arrangements required for it, rifles can 
be laid on rests or boards, giving the proper elevation for the 
required range, and the men can fire from such a rest in the 
required direction. This will cover a certain extent of ground 
with bullets, but much less so than if the rifles were fired 
from the shoulder. .This method, however, can only be 
employed for troops in permanent entrenchments, as in sieges, 
firing on an enemy's battery, or other considerable mark. " It 
may also be used for night firing, so as to sweep the ground 
in front, should any night attack he expected. 

Having in the last chapter shewn the power of infantry 
fire at different ranges, under the most favourable conditions, 
the question for decision is — shall infantry fire up to the full 
range of the rifle, or shall it reserve its fire for more effective 
ranges ? 

There can be little doubt that if troops on the defensive are 
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provided with plenty of ammunition , know the ranges , have a good 
view of the ground in front , and are skilled in the use of the rifle, 
it ■would be throwing away an advantage of the defence not to 
use the power of the weapon at long ranges, if fitting objects, 
such as an enemy’s reserves, in large, close formations, show 
themselves. JBut such a fire- must always he kept under strict control 
by the officers , and it should be regulated by the probable effect it 
will produce , by the quantity of ammunition available, and by the 
facility for replenishing it. Further, for long range fire to be 
effective, the ranges should be known with fair accuracy, and this 
advantage the defence usually has. 

On the offensive, the moving troops are constantly changing the 
range , and, as we shall see (Chapter XIII.), areumble to replenish 
their ammunition to anything like the required amount, and thus it 
would he unwise to waste cartridges by shooting unsteadily 
over an ever-changing, and, consequently, not accurately 
known distance, and, therefore, in the attack, long range fire should 
only be resortedto by special troops, either taken from troops of the 
reserve judiciously posted on high positions in rear, to cover the 
advance of the actual attacking lines, by firing over their 
heads, or by troops thrown out at first to carry on a tem- 
porising fire-fight until the main body is ready for action. 

Although opinions greatly differ as to the manner of 
employing long range fire, and the ranges at which it 
should he used, yet all own that when judiciously kept under 
control, it may inflict very serious loss to the enemy. 

Up to 1870 the efficacy of the independent fire of the average 
individual soldier at all ranges was looked upon as the criterion 
for the effective fire of the whole body, and thus any fire over 
400 yards was considered unadvisable, as a single man’s 
chance of hitting* an opponent was so small beyond that range 
with the rifles then in use. In fact, the Germans, in 1870-71, 
when on the defensive, tried always to obtain a clear field of fire 
of about 400 yards only, and reserved their fire for that range 
with an invariable success in stopping the enemy’s attack. But 
this war and the war of 1877-78 have shown that it is the fire of 
■masses of troops, and not that of individuals, which has to be 
dreaded, and, therefore, as the effect of fire beyond 400 yards 
is due to a certain proportion of the bullets fired at a named 
objective taking effect, such fire should not be independent, but 
should he controlled and delivered only at the command of 
the leaders of the fighting units, in order to increase this certain 
proportion as much as possible. 
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The main arguments against long range fire are : — 

1. That the proportion of misses to hits, and, therefore, 

waste of ammunition, is very great, and hence it 
would he better to reserve the fire for ranges where 
the proportion is more favourable. 

2. It involves a great expenditure of ammunition— 

greater than can usually be supplied — and, there- 
fore, the men may run short of cartridges at or 
before the decisive moment of the struggle arrives. 

8. It is fatal to the offensive spirit, which is so necessary 
to success. 

4. Large columns and other objects of large dimensions, 

against which only this kind of fire is known to be 
effective, are less and less seen on the battle field. 

5. Firing at the same object with sights set for different 

ranges, which must be done when the ranges are 
not accurately known, and if any certainty of effect 
is to be ensured, is the negation of efficacy of fire. 

6. That if the men are allowed to fire at long ranges, 

their fire will decrease in efficacy as the enemy 
approaches the position. 

1. With regard to the first objection, we have little or no 
statistics based on experience of actual war, as to the “useful 
effect ” obtained by troops who have employed long range 
fire in the field, hut we have a large mass of information 
obtained from experiments made abroad, which, of course, 
Will not absolutely represent what may be expected in war. It 
is said that the useful percentage of shots fired in actual war 
varies from 1 to 12 per cent, of those of peace practice, because 
on the battle field ranges can rarelyheascertainedwithanything 
like accuracy, and the required elevation to be given varies very 
much with the weather, wind, &c. In France, Italy and 
Germany it is considered that only about one-tenth of the 
results obtained in peace experiments can be counted on in 
war, which estimate we shall accept in future, on account of 
the authorities it emanates from. 

Since 1870, experiments have been carried on in Prussia to 
ascertain the actual value of long range fire, under conditions 
resembling, as much as possible, those of war. In these 
experiments, a solution to the following questions was aimed 
at:—-: 

(n) Has long range fire any value in war, when directed 
against a visible or invisible enemy ? 
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il>) If so, how should it be applied, by independent 
or controlled fire ? 

(<?) If the latter, what regulations are required to maintain 
the fire discipline necessary for it ? 

The reply to (a) has been in the affirmative, under certain 
conditions, which -will be stated presently; with regard to 
(b), slightly better results wore got from independent than 
from controlled fire, but as the latter is so much more 
favourable to leadership and keeping the men in hand, it 
should as a rule be employed for this kind of fire ; besides, 
the difference in efficacy is likely to disappear under the 
more unfavourable conditions of war. How query (<?) has 
been dealt with, will be seen in Chapter XV. As far as 
actual effect is concerned, the results of the experiments have 
been given in Table XIV. , on p. 170, which results, taking the 
minimum percentages (as should be done), and considering no 
percentage under 10 per cent, (which, according to Cferman 
and French estimates, would give 1 per cent, in war*), certainly 
do not show a sufficiently useful percentage to j ustify the 
use of long range fire (i.e., any fire at over 800 yards, as 
is the usual accepted definition of it) against a line of 
standing men at over 1,000 yards. 

From these facts it may he- safely concluded that the probable 
result of long range fire- is worth the expenditure of ammunition-, 
if there is an ample supply of ammunition for the shorter ranges' as 
well , if it can be easily replenished, if the ranges are blown, if the 
atmospheric conditions f and, slopes of the ground are not too 
unfavourable, if the object fired at is of suitable dimensions , 
especially as regards depth, and, as we shall see presently , if the fire 
is executed by troops specially detailed for the purpose . 

Modern regulations for musketry fire have all made certain 
concessions, such as may have been considered judicious, to 
long range fire, but at the same time most of them have sought 
to put officers ou their guard against any abuse of it, which 
might compromise, in any way, the character of energy of move- 
ment and efficacy of fire which is the essence of infantry fighting. . 

Long range fire ought only to be opened an the order of the 
officers. J Its abuse would constitute a grave danger. 

* If each, soldier has 100 rounds on entering the combat, and in tiring’ 
them all away makes one hit only, a body of men, firing, will put out of 
action a number of men equal in numbers to themselves. 

t Such as a strong wind, which deflects the bullet and shakes the rifle. 

X Really, of the senior officer present. 



Employed without discernment it would almost always be 
inefficacious, which would discourage the troops and raise the 
moral of the enemy, while, also, in spite of all precautions to 
ensure its replenishment, the ammunition might run out. 
The ‘ direction ’ of long range fire presents serious difficulties, 
and its efficacy is not in any way comparable to that of 
shorter ranges. In opening fire at 1,700 yards, a far greater 
number of cartridges is expended than if the fire were begun 
at 440 yards, and we run the risk of wanting ammunition 
at the decisive moment, because the replenishing of the 
ammunition can never he assured in a certain manner.” 

Thus, long range firing must be under the immediate control 
and supervision of the leaders , in order to attain its utmost 
effect, and to prevent waste of ammunition ; the men should 
never he allowed to fire when they like, at what they like, 
or as many cartridges as they like. But if the senior officer 
present sees that an opportunity occurs of employing long 
range fire with success, it would surely he wrong to say that 
under no circumstances is it to he permitted. 

"What is waste of ammunition ? Is every bullet that does 
not hit a man wasted? If so, then a vast proportion of bullets 
fired in any action, even at short ranges, is thrown away.*' 
In reality, the employment of long range fire only ceases to 
he judicious when the number of hits does not bear a proper 
proportion to the number of cartridges expended. The 
proportion accepted abroad is 1 per cent, in war, or 10 per 
cent, in peace experiments. Admitting this, then, from what 
has been said, long range firing is admissible when the 
conditions laid down on p. 257 are fulfilled, and the requisite 
proportion of hits can he obtained. 

2 . The second and third obj ections to the employment of long 
range fire, apply less to the defensive than the offensive. 

* La Nature, for February, 1885, publishes some interesting details as 
to the number of bullets required to kill a man. At Solforino, it is 
estimated that 8,400,000 shots were fired by the Austrians, which 
occasioned a loss to the French and Sardinian troops of 2,000 killed and 
10,000 wounded; so that in this battle 4,200 shots were required to kill, 
and 700 to wound one man, showing an expenditure of 278 lbs. of lead 
for each man killed. The Germans, however, in tho Franco-German war 
appear to have shot much better, for it is calculated that with an 
expenditure of thirty million rifle bullets and 362,000 artillery projectiles, 
the French lost 35,000 killed, or died from wounds, thus reducing the 
average number of shots required to kill a man to 1,300 (about 86 Tba.) 
This calculation must have been arrived at by assessing tho artillery 
projectiles fired at the number of bullets they would correspond with in 
weight. 
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With, reference to the second objection to long range fire — 
the expenditure of ammunition it entails — as ■regards the defence, 
it will be rarely possible to have (if power of movement in 
the field is to be retained) such a supply of ammunition as 
the Turks had at Plevna (500 rounds per man), unless 
defending an entrenched camp covering an arsenal or depot 
of ammunition, and as long range fire has never yet 
prevented a determined enemy from advancing to close 
quarters, even though it has inflicted serious losses on him, 
it -would be fatal for the defence to run short of ammunition 
so as to cripple its action during or after the battle by depriv- 
ing it of all power of further action until a fresh supply is 
obtained. Therefore, the employment of long range fire by 
the defence will be influenced, not by the range of the rifle, 
but by whether the expenditure of ammunition will be justified 
by the losses expected to be inflicted, which in turn depends 
on the nature of the ground, the quantity of ammunition 
available, the facility for replenishing it, the formations of 
the enemy, the accuracy with -which the ranges are known, 
&c. There is further, a moral danger to be considered, 
namely, that if the defenders do not see the enemy checked 
at all by their long range fire, they may become demoralized 
as the enemy approaches. Hence, if a long range fire seems 
to be having no effect, it should be stopped, and the enemy 
allowed to approach before opening fire again. But to be 
able to stop such a fire at will, it must be under the strictest 
control from the first. 

With reference to the attach , in considering the duties of the 
troops kept in reserve, the difficulties of supplying troops under 
fire -with ammunition (see Chapter XIII.), and that the further 
the enemy is off, the easier is the supply bro'ught up to the men, 
the second objection is met, if the use of long range fire is 
confined, when the conditions for its employment are favourable, 
to special troops detailed for the purpose, to assist the artillery 
in its preparation, and if it is not executed by the actual 
assaulting troops. When the actual assault has begun, after 
a suitable artillery and infantry fire preparation, it should, 
to ensure the greatest chance of success, be carried out with 
the greatest energy and in the shortest time possible. 

Within the effective range of infantry fire, the attackers, 
during their advance, must alternately advance rapidly, to 
avoid loss, and lie down, under cover if possible, to fire and 
regain breath. Though breathless haste may avoid loss for 
a time, yet a steady fire alone can inflict it, — but speed of 
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movement and steadiness of aim cannot go together. To 
attempt to combine both, in the actual assault, is to sacrifice 
both, and, as both are requisite, they may be used separately 
by assigning distinct troops for each — some to prepare and 
cover the advance, and some to reach the ultimate goal in 
conjunction with the former. 

In addition to the exhaustion of the men during the advance 
to the assault, which produces unsteadiness of fire, we must 
consider the exhaustion of ammunition and the means of 
replenishing it. It is generally accepted that it is impossible 
for the ammunition with which the infantry is at present 
supplied (about 100 rounds per man), to last out, if the attaching 
troops themselves do all the firing, and thus, for the assailant 
to make full use of his rifle, he should supplement the prepara- 
tory artillery fire with long range infantry five, executed by a 
certain portion of troops thrown out in advance,* and who 
could he depended on to hold their ground, and to ply the 
enemy with an effective fire, until the .lines of troops destined 
to cany out the actual attack move up, and advance to decide 
the action. 

What the attack requires is a preponderance of counter-fire 
so as not to he over-mastered by the defence, and it is most 
fully assured by the above method. A deliberate fire from such 
advanced troops at ranges from 1,800 to GOO yards f behind 
natural or hastily thrown up cover, J will greatly assist the 
artillery in its preliminary task of subduing the fire of the 
defence, and at these ranges a stationary infantry fire may he 
kept supplied with fresh ammunition by carriers. When their 
fire is about to be masked by the advance of the attacking 
troops, they should advance with them. After this combined 
long range infantry and artillery fire, and still under long range 
artillery fire (for, except under very favourable circumstances, 
infantry cannot fire over the heads of friendly troops in 


* Those may lie the advance guard, reinforced, if necessary, by some 
of the first troops of the main body that arrive. 

f The nearer the better for efficacy of fire, but not so close as to 
prevent their being withdrawn, if necessary, or being supplied with fresh 
ammunition when required, or as to entice or cause the men to bring- on 
a decisive crisis, which may cause them to recoil, lose moral, and even 
draw into the fight the troops in rear, before the way for their action lias 
been properly prepared. 

+ All infantry should carry entrenching tools as part of their equipment 
(see Chapter 5 VIII.), and he taught to throw up shelter trenches while 
lying on the ground. .••. 
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advance, from, the flatness of the rifle trajectories and tlie 
danger of stray shots), the assaulting lines will advance as 
rapidly as possible, and reserve the mass of their fire until 
within effective ranges, when it becomes too difficult a matter 
to supply them with fresh ammunition. 

This question of how to bring up supplies of ammunition 
into the firing line during an attack, and how to distribute 
them to the men actually engaged, is admittedly one of the 
most difficult, and at the same time one of the most important 
problems to Ido solved in modern warfare, and Chapter XIII. 
is specially devoted to its consideration both for the attack 
and defence. The matter will be found to be principally a 
cpiestion of administrative detail. 

However, the Bussians say that modern experience shows 
that before being sent forward to the attack, every soldier 
should have at least 120 rounds in his possession, so as to 
reduce the chance of running short of ammunition to a mini- 
mum. There is no doubt that however brave and devoted 
troops may be, their courage fails them as their ammunition, 
or power of offence, becomes exhausted. 

3. The third objection to the employment of long range 
fire, that it tends to destroy the offensive spirit — the true 
secret of success in war — is essentially applicable to the 
assailing troops. This obj ection being based on moral grounds, 
it is difficult to prove or disprove it. The opponents of long 
range fire say that if men are allowed to open fire at long 
ranges, they will not advance, but will prefer to lie quietly 
where they are, and fire away at what they think a safe 
distance from the enemy. On the other hand it may be 
urged that such would only he the case with undisciplined 
troops who are not in hand as they should he. Besides, if 
men find their fire taking effect, they will willingly go on to 
complete the defeat of the enemy, and if it is not taking 
.effect it can he stopped, and the men ordered to advance at 
once, as a corrective. 

As a practical fact, it has been found in all wars that when 
advancing troops begin to feel the fire of the enemy, it is 
impossible to stop their replying to it,* and hence it will be 
advantageous to meet this feeling half way, and allow a few 
rounds to he fired, more for the purpose of keeping up the 
spirits of the men than for any real effect to he expected from 


* A good example of this is given at p. 10 of the Frontal Attack of 
Infantry, but see the first footnote on p. 247. 
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it, but under tbe strictest control, during tbe advance to the 
more effective ranges, at which a more general and continuous 
fire -will be opened. In tbe Franco-German war, the Germans 
suffered much at long ranges when they did not fire, but as 
soon as they opened fire on the enemy their losses began to 
decrease, because their bullets began to excite the French 
troops who no longer adjusted their sights to the range, 
or aimed with sufficient calmness. The [Russians found exactly 
the same thing in 1877-78. 

This third objection, however, can also he met, as was the 
second, by only allowing special troops to make use of long 
range fire to assist the preparatory artillery fire, and by not 
allowing tbe troops who are to carry out the final offensive 
movement to participate in it. 

However, it may be said that the third objection will only 
be felt when the “fire discipline” (see Chapter XV.) of the 
troops is imperfect, or when the officers and men have not been 
sufficiently practised in the use and object of long range 
fire. 

4. The fourth objection that large objects such as battalion 
columns, &c. (on the losses of which, from long range fire, its 
advocates lay so much stress), will no more be found on the 
battle field, may he admitted up to a certain point, but practical 
experience and experiment, both show that smaller objects 
such as company columns and thick shooting lines also suffer 
considerably from fire at very considerable ranges. Further, 
we must remember that faults will always be committed on 
the battle field, as history shows.* At any rate every 
one must admit that the long range fire of infantry 
will considerably affect the rdles of artillery and cavalry, for 
neither can avoid offering a large target to the enemy. 
Cavalry can do nothing till it closes with the enemy, aud it 
can now suffer from rifle fire at a distance of 1,400 yards. 
At 1,400 yards (the extreme sight of the Martini-Henry rifle) 
50 men, if the exact range were known , could by successively 
concentrating their fire on the guns of a battery, employed, 
elsewhere, very qmckly reduce it to silence. 

The words “employed elsewhere” are expressly used, as 
more rifles are required to silence a battery firing on them, 
than if the battery is firing on another objective. The 


*' “It is the general who commits the fewest faults and who knows how 
to profit by those of the enemy, that will obtain the vietory.” Again, 
“ The best general is he who makes the fewest mistakes.” 
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power of artillery is increasing every day in a far more rapid 
manner than that of the rifle. Artillery have powerful means 
of estimating- ranges either by watching the large volume 
of smoke caused by the bursting of shells, or by means of 
the accurate range-finders they can safely employ. Artillery 
fire, again, is vastly superior as regards accuracy than 
musketry fire, and each shrapnel shell of the 9-pounder 
carries 63 bullets, which at 1,400 yards, spread over a consider 
able area, especially in depth, the density of the hits on which 
would be increased in the same ratio as the number of o-uns 
firing- on the same object. The new 13-pounder gun has a 
shrapnel shell which carries 116 bullets, and its fire will be all 
the more terrible and accurate than that of a 9-pounder gun 
from its greater number of bullets, its greater striking 
velocity, and its flatter trajectory. Infantry have not the 
means of judging the range with anything like the same 
accuracy, and the accuracy of its fire decreases very rapidlv 
as compared with that of artillery, as the range increases 1 * 

5. With regard to the fifth objection to the employment of 

long range fire, that the combined use of several sights is not 
conducive to efficacy of fire, we cannot from any war experience 
say definitely whether it is or is not expedient to fire at the same 
object with different sights ; but peace experiments have shewn 
that a better useful effect can be obtained from them than 
with a single sight, when the object fired at is very deep ’ when 
it is moving, and when the range is imperfectly known’ under 
which conditions only it is proposed to employ them. The bullet 
rain caused by a combined use of different sights is more 
evenly spread over a given surface, and the zone of useful 
effect is considerably deepened, hut on the other hand with 
a given number of men firing, according as 2 or 3 sights 
are employed, within each half or third, respectively' of 
that zone, qnly one-half or one-third of the number of 
bullets fall that would take effect if only one sight were 
used. Therefore, if a long range fire is to he opened it 
is not judicious to employ a combination of sights except 
under the specific conditions laid down, which enable a 
more certain useful effect to be obtained in such cases than 
when a single sight is used. ’ 

6. The sixth objection that a long range fire will 
reduce the efficacy of the fire at shorter ranges, has more 
real value than at first sight appears, as it depends a o Tea f 
deal on the physical nature of the man. There is no doubt 
that the use of long range fire greatly increases the number 
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of rounds fired, and the more rounds fired the greater is 
the fatigue caused to the men, and the less efficacious will he 
the fire. Again, the effect of the recoil of the rifle soon begins 
to tell most seriously, and after some rounds the shoulder gets 
so sore that the men fear to put the rifle to it. This especially 
applies to our Martini-Henry rifle * This may account for 
the French and Turks, in the wars of 1870 and 1877, who 
made use of long range fire, having fired so much from the 
hips, and consequently as the enemy got nearer, the fire was 
found to be less efficacious.f No fire discipline will get over 
this difficulty, which is a most serious one. The recoil of the 
Martini-Henry rifle is the greatest of all the European rifles, 
and is its greatest defect. This evil is greatly reduced in 
our future rifle. 

This objection can be best overcome by the employment of 
different troops for long range fire and for the attach, as already 
suggested. 

It cannot be too strongly laid down that the general question 
as to the advisability of employing long range fire is intimately 
hound, tip with that of the available supply of ammunition , the 
facility for replenishing it, and with the means available for 
ascertaining the ranges. At long ranges, the efficacy of the fire, 
falling more or less vertically over the beaten zone, becomes 
very small, and hence if the greatest effect is to be produced, 
the range must be accurately determined within 50 yards, or 
half the constant beaten zone of a collective fire. But the 
more accurately the range is determined the better will the 
densest part of the nucleus be brought on to the objective, 
and the more effective will be the fire. 

Thus, the objections to the employment of long range fire 
fail so long as it is employed by special troops , is kept well under 
control, and is only resorted to when the result is likely to justify 
the expenditure of ammunition. This latter consideration will 
be greatly influenced by the size of the objectives, the 
probable accuracy with which the range is known, atmos- 
pheric conditions, the slopes of the ground, and by the supply 
of ammunition available at the particular time and place, and 
the facility for replenishing it, and hence the decision must he 
made by the responsible senior officer present, who alone can 
judge of this. 

* See footnote, p. 24. 

f That is-to-say when the attackers fired while advancing. When the 
Russians did not fire and so intimidate their opponents, they suffered more 
as they got nearer. 
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If the ground in front of a position to he defended, slopes 
sufficiently, and the defenders can have two or more lines one 
above the other so as to form a series of lines of fire, the rear 
lines will be able to fire with safety over the heads of the men 
in front, and keep up a very effective fire against the supports 
and reserves of the attack, while the men in the front line 
engage the enemy’s skirmishers or check their advance. But 
such a fire will only be feasible at the longer ranges while the 
enemy is still at some distance (because of the low trajectories 
of the bullets at the shorter ranges), and with troops having 
a “fire discipline.” In the defence of such a position, long- 
range fire will prove of the greatest advantage, if the supply 
of ammunition available justifies the expenditure, as, by its 
employment, and in no other way, can losses be inflicted with 
certainty simultaneously on all the lines (firing-, supports, and 
reserves) of an attacking- force.* 

On the offensive, if attacking- troops suffer much from a 
long range fire of the defenders, it is desirable, in order to 
give a moral support to the men, that they should be 
occasionally allowed, during their advance, to answer it, 
because advancing- without firing in such a case is very 
demoralising to the men. But this should only be done with 
the greatest circumspection, and in no case must it ever 
endanger the ammunition running short before the final 
assault. Further, as has been already stated, a well-directed 
fire kept up by the attack demoralizes the defenders, and 
causes the attacking troops to suffer less as they get nearer 
the enemy. 

Thus the employment of long range fire, under suitable 
conditions , being permissible, the next thing to consider is — 
•what do we mean by a long range fire ? At what minimum 
distance may it be said to commence ? "What is its 
character? The Germans, who must be considered as the 
great masters in the art of war, consider that fire at very 
long- ranges shoidd be left exclusively to the artillery — 
infantry fire being employed only at the shorter ranges. 
“Short range for infantry, long range for artillery, that is 
briefly the division of the parts Avlueh, they consider, the 
two arms are specially called upon to play on the field of 
battle. But where are we to draw the line between long and 
short ranges ? ” 


See footnote, p. 222. 
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Tlio Germans divide the space in front of a line of infantry 
into three zones, viz. : — 

The short zone from the muzzle up to 440 yards. 

The medium zone from 440 yards to 770 yards. 

The long zone from 770 yards up to 1,300 yards. 

The Trench divide the ground in front of a line <»f infantry 
in a similar manner, thus : — 

The short distances , from 0 to 440 yards. 

The medium distances, from 440 yards to 880 yards. 

The long distances , from 880 yards to 1,(550 yards. 

The extreme distances, beyond 1,650 yards. 

This is the sub -division that has been practically adopted in 
our “Field Exercises for Infantry, 1884” (page 305), but 
the compilers of this drill book, in laying down 1,700 yards, 
as they have done, for the extreme limit of long range rifle fire, 
appear to have forgotten that the Martini-Henry rifle is only 
sighted to 1,400 yards, and that therefore we cannot fire up to 
1,700 yards with it, although the French rifle is sighted to 
this distance. 

The Austrian sub-division is : — 

The short zone, from 0 to 500 paces (417 yards). 

The medium zone , from 500 to 1,000 paces (417 to 835 
yards). 

The long zone, from 1,000 to 2,000 paces (835 to 1,670 
yards). 

From what we have said in Part I., and in Chapter IX., and 
from the construction of the sights of the Martini-Henry rifle, 
we may accept for our own practice, the sub-division of the 
ground into the following zones* 

Tke short zone, from 0 to 400 yards. 

The medium zone, from 400 yards to 800 yards. 

The long zone, from 800 to 1,400 yards. 

The sight for 400 yards is the greatest elevation given by 
the bed of the hack sight, and 1,400 yards is the extreme 
elevation of the rifle, which is a little over the German 
estimate, but under that of the French and Austrian. 

Although they differ as above in dividing up the ground in 
front of infantry, the French and Germans agree pretty 
fairly as to the fire tactics to be used in each zone or class of 
distances. 

* This sub-division the Author considers preferable to that given in the 
drill-book of 1884. The method of sighting will impress the 400 yards 
range on the memory of the dullest soldier ; 800 yards is twice 400 yards, 
and 1,400 yards is the extreme distance for which the rifle is sighted 
This sub-division has lately been practically adopted officially. 
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The short zone, they consider, belongs exclusively to inde- 
pendent firing ; it is for the free independent fire of troops, 
each man choosing his own mark, as at these ranges it is not 
necessary, from the accuracy of the arm, to direct several rifles 
the same object to gain an effect. At these short ranges this 
independent fire becomes very rapid. Rapid independent fire 
entails the largest expenditure of ammunition, during the time 
it lasts, makes the men unsteady, and, if the line is stationary, 
soon renders all aiming impossible from the men being 
enveloped in a thick cloud of smoke after a few rounds. This 
sort of fire is, therefore, only to be used exceptionally, and very 
sparingly, and only within the short zone. 

Beyond 400 yards nothing is to be expected in action 
from single shots, as at such distances any skill of 
shooting and quality of the rifle cannot counterbalance 
the unfavourable moral influences of a combat, and of not 
being sufficiently certain of the range, both of which are 
independent of a man’s personal skill. The fire of single 
men beyond this range the Germans consider to be a veritable 
waste of ammunition, because the dangerous zones of the rifle 
at these ranges are not sufficiently large to compensate the 
effects of error in judging distances. The soldier having 
reached the short zone may be left free to choose his own object, 
because it is no longer necessary, in order to obtain a result, to 
direct the fire of several rifles at once on the same object, for 
the errors to be expected in judging distance are here propor- 
tional to the extent of the dangerous zones, and the size of 
the areas representing the grouping of the shots at these 
ranges do not exceed that of the breast of a horse ; nor do 
they equal the front of two men, even at 400 yards. (See 
Table of Errors, p. 53.) 

Objects in the medium zone should be covered with a carefully 
concentrated fire of groups of men in extended order on the 
same object, and under the orders of their officers. 

The zone of medium ranges is specially appropriated for 
the collective fire of groups, by which is meant the fire of 
groups of skirmishers directed on the same object (in which 
it differs from the independent fire of skirmishers), and 
it may be directed on any objects, no matter what their 
dimensions are. 

In the zone of long ranges, the Germans deprecate any 
general use of even concentrated fire, blit when used, they say 
it should he chiefly directed on objects having a certain 
amount of breadth and depth, such as a battery, a. close 
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infantry column of at least 200 men, or a squadron column of 
cavalry. 

In any such, case a concentrated fire is to be directed on it 
by the largest available tactical units, so as to attain the 
desired result as quickly as possible. 

Over 1,300 yards or in the extreme ranges, as they may bo 
called, we come to the zone of field artillery fire, which extends 
up to about 3, 500 yards, and the Germans consider that the fire 
action must bo then left in the hands of the artillery, because 
the ranges beyond 1,300 yards cannot be judged sufficiently 
accurately, and the fire is so uncertain as not to be worth the 
expenditure of cartridges. In fact, the Germans and other 
nations ridicule the idea of expecting an efficacious infantry 
fire atagreater rangetkan about 1,300 yards. Thus infantry, 
at least in the open field should not be called on to fire 
beyond the limits of the long zone, but should leave to its 
better qualified auxiliary, the duty of preparing the task 
which it will be the duty of the infantry to complete when the 
proper time comes. 

The Russians, whose close formations suffered so terribly in 
1877-78 from the long range fire of the Turkish infantry — but 
which did not stop their advancing — say in their latest regula- 
tions, that the accuracy of the rifle only shows itself fully 
when the dimensions of the object aimed at are in keeping 
with the range ; that as close fire alone has any real accuracy 
and importance in battle, the long range power of the rifle must 
he used with extreme reserve, and then only when the result is 
pretty sure to justify the expenditure of ammunition ; two or 
more sights will be used in long range fire; over 500 
yards only one sight will be exceptionally used; individual 
fire is effective up to 750 yards, but beyond this any 
effect is only due to chance, and therefore at longer ranges the 
fire of groups must he used so as to concentrate a number 
of shots xipon special points; the concentration of fire is 
equally effective at shorter ranges ; skirmishers are never to 
fire when on the move, as it woidd render their fire completely 
ineffective ; they may fire either individually or by fractions, 
if the object aimed at is in keeping with tho distance. 

A Trench writer, M. Emile Simond, says, “It is fire alone 
which will assure victory in the future to the troops who 
know how to make use of it. Not only will long range fire 
prepare the attack, blit short range fire will often prove 
useless, and the issue of the battle will have been decided 
before the enemy is approached The war of 
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1870-71 not only demonstrated the already-known necessity 
for a preponderance of fire, but it showed at the same time the- 
power both of long range and of rapid firing - .” 5 The success of 
the Prussians lias been attributed to many causes which have 
nothing to do with it; particularly the famous principle of 
sparing the ammunition, and of only opening fire at - short 
ranges. In fact, while the French caused a rain of projectiles 
at considerable distances, the Prussians reserved their fire 
for the distance of 400 paces. At long distances the French 
bullets, generally fired anyhow, on account of the bad 
instruction the French soldiers had received in musketry, 
covered the ground uniformly, and caused considerable losses 
to the German reserves. Unfortunately, once this zone was 
crossed, the enemy was not much exposed, because the short 
range fire, though rapid, was not adjusted ; as a consequence, 
it only quickened the advance of the enemy, who sought to 
escape the bullets of the French, whose inefficacious fire 
could neither stop nor destroy them. At short ranges, the 
French soldiers always fired too high. In the infatuation 
which arose for the German army, their fire tactics were much 
praised, and the French long range fire was blamed. This 
reproach is not just, since the French inflicted the most 
serious losses on their enemies with this kind of fire. Only the 
faulty execution of their short range fire should be blamed. 
The Germans have not been blind to this question, and, 
immediately after the war, they studied both long range and 
rapid firing. Why economise cartridges when good results 
can be obtained ? If the French made an error, it was in not 
having sufficiently studied the methods of firing, and in not 
having ensured the replenishment of the ammunition. We 
have only to recall the manner in which the French inflicted 
losses on the Germans in 1 870. It must not be forgotten that, 
although overwhelmed by numbers, the French almost 
always, in the battles previous to Sedan, inflicted greater 
losses on the Germans, than the latter did on them.” 

M. Simond also seeks to prove the same point from 
the Eusso-Turkish war, viz., the greater value of a long 
range and rapid fire over short range firing; and in 
support of his opinion he quotes the Eussian General 
Zeddeler, as follows : — “ Onr (the Eussian) regulations 
were not in accordance with the requirements of modern 
fighting, for they particularly insisted on the necessity 


* It is not merely rapid, but accurate fire that is required. 


of economising’ cartridges, and on accuracy of fire. This 
principle of economy of ammunition was what we had most 
at heart, and we did' not cease to recommend it to the men. 
When the Turks gave their infantry a long-range and rapid- 
loading weapon, they were not deluded with the illusion that 
their troops would only fire at short ranges and would spare 
their ammunition. They viewed the situation much more 
simply, and decided to utilize to the utmost limits the proper- 
ties of the rifle, and to fire on all objectives with the greatest 
rapidity possible. If we compare the Turkish army with the 
French army in 1870, we see an identical employment of the 
rapid-loading rifle, the only difference being that the Turks 

obtained results which the French had not thought of 

Now-a-days extended order has been adopted, and the only 
favourable objectives that show themselves are the firing line 
and its supports when they change position at the double, that 
is to say, when they make short appearances. It would, not be 
reasonable, with such targets, to fire little and at short ranges. 
Two recent campaigns, made with the new armament, show 
that long range fire, even when very imperfect and badly 
studied, can, nevertheless, produce considerable effects. 
Besides, waste of ammunition and had employment of fire in 
past wars, do not prove anything against rapid firing and its 
employment at long ranges, but rather a defective application 
in the methods of using it, and lastly, when the control of the 
fire has escaped from the leader, the fault lay, in most cases, 
in the insufficiency of the regulations as regards rules for 
firing. Consequently, it is necessary to practise all infantry 
in long range fire, as a procedure iu war. It is necessary to 
overwhelm rapidly, by the dul of masses of Icad imtantam&mly 
projected, the unfavorable objects which now-a-days show themselves 
on the battle field. It is not sufficient to content oneself with 
firing little and accurately, but to try and avoid all defective 
employment of fire, by determining beforehand the different 
cases in which one or the other method of firing ought to be 
used.” 

M. Simond continues, ‘‘Colonel P — — , said in 1880, that 
‘ the material effects of a fire at 200 metres are absolutely nil, 
if the ground is not horizontal. Further, the cases are rare 
when fire at 400 metres will have any efficacy; to obtain this, 
it is necessary to fire on a plateau at a level of at least 10 
metres higher. For this reason, it is always necessary to fire 
at a longer range. Therefore, it is generally from a distance 
that an efficacious fire will ensure the success that will take 
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place.’ .... Colonel P "bases his theory on the effect of 

fire on different slopes of ground, but it can also be justified by 
numerous examples drawn from late wars, and especially from 
the Eusso-Tiirlrish war. The Turks, notwithstanding the ad- 
vantages of their entrenched position before Plevna, always 
fled when the Eussians came within 300 metres of them.* It 
was at the long distances, on the other hand, that the fire of 
the Turks was deadly, and occasioned terrible losses on the 
Eussians. Captain Kouropatkin has said on this subject : 1 The 
fire from an entrenched position does not increase in intensity 
according as the assailant advances; it appears that the 
precision of the fire is greatest at from 1,200 to 600 paces, 
after which it gets less. The least courageous men cease 
firing ; most of the others load and pull the trigger without 
raising it to the shoulder, and hence the mass of the bullets 
fly over the heads of the adversary.’ 

<£ "When the assailant has arrived within a short distance, 
the moral of the defenders is shaken, the emotion of the fight 
is at its greatest intensity, any want of skill among the men 
influences, not only the accuracy, but also the rapidity of 
the fire, which at this moment, therefore, becomes less rapid 
and deadly. The Prussians understood this well in 1870, as 
they rushed to the assault as soon as possible, because, as the 
Prussian General Paris says, ‘ once the long range zone had 
been crossed, the men were little exposed, from the bullets 
passing too high.’ In the Eusso-Turkish war, the Eussian 
reserves, in spite of their officers, threw themselves into the 
firing line, because they were suffering more losses than the 
latter without being able to reply, and because they wished to 
advance more rapidly. The attacks degenerated into regular 
races, the assailant seeking to suffer less losses by approaching 
the position. Thus, a rapid fire at short ranges is not the 
decisive fire.” 

The conclusion here arrived at is open to much criticism. 
In the first place, the long range fire of the French and 
Turks, although .it caused losses to their opponents, never 
stopped their attacks altogether, and so never produced a 
decisive effect. The severe losses at loug ranges which the 
Germans and Eussians suffered in their attacks were due more 
to their premature attacks, before a sufficient preparation bad 
been effected by tbeir artillery, and to the favourable objec- 
tives they presented to the fire of their enemy by their dense 

* This statement, as a fixed rule, is hardly in accordance with the 
different accounts of the war. 
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formations, than to the mere fact that their opponents fired at 
long ranges, and although the Germans and Eussians suffered 
more total losses than their opponents, yet at the shorter 
ranges they did such execution in so short a time as to 
demoralize the enemy sufficiently to admit of an advance in mass 
to capture the position. The result of a battle does not depend 
on the number killed and wounded, but on the determination 
or obstinacy of the troops to stand or advance, and this 
determination is host overcome , not by the total number of losses, 
'irrespective of the time they are inflicted in, hut on the rapidity 
with which, the losses are effected. The French and Turks aimed 
at the centre of the enemy’s bodies, and as at close ranges they 
didriot alter their sights, the fire in any case would have gone 
over the enemy’s head, especially as they were firing down- 
hill (see p 4 160). It was only when the Germans and Eussians 
began to open fire and to so discompose their enemies as to 
prevent them adjusting their sights or aiming, that their 
losses began to decrease ; hut these losses were principally due 
to the faulty tactics and faulty attack formations employed 
when the losses were incurred, and which exposed closed 
masses of troops to the enemy’s fire. What the effects of 
fire will he in the future when opposed to modern ideas of 
attack formations and methods of using fire can only be 
decided by the next great campaign, ■ but M. Simond’s argu- 
ments, given above, can only go to prove that the defence may 
open fire on suitable objectives at longer ranges than the offen- 
sive, from the ranges being known and the means of supplying 
ammunition being more easily carried out. 

French, Grermans, Eussians, all say that on account of the 
great efficacy of short range- fire, which alone is decisive , and from 
the uncertainty of estimating ranges and of being able to 
replenish the ammunition expended, the attack will always 
endeavour to get within the short or effective ranges of the 
enemy before opening fire. 

“ Nevertheless, the most determined advocates of this close 
fire allow that the troops of the first line can only fulfil the 
requirement of getting within effective range of the enemy 
when the ground on which they move is particularly favour- 
able. Should it not be so, fire must he opened before arriving 
at 400 yards, that is to say, at some distance between 800 and 
400 yards. 

“.Tn the German army it is held that, when on the 
defensive, fire should be opened sooner than on the offensive, 
as a rule at 800 yards. This divergence of practice is justified by 
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the facts that, for the defensive, the ranges are more accurately 
known and may even he marked, the supply of ammunition is 
easier, the troops are under cover, and can fire from a rest. 

“It is needless to say that, if before arriving* at 800 yards 
distance, the enemy should offer a favourable mark, a fire of 
masses would be directed upon it.” 

The French, and Germans fix the limits of individual fire at 
440 yards, the Austrians at 550 yards, the Kussians at 7 50 yards. 
The Germans, as we have seen, say that beyond 440 yards, the 
rifle is only really effective on larger targets than the surface 
of a single man when the rang*e has to he estimated by eye, and 
therefore beyond that range it becomes necessary to employ a 
concentration of fire. Even single marksmen are not allowed 
to fire at guessed ranges beyond 440 yards, but if the range is 
known then they may fire up to 770 yards, hut not beyond. It 
is probable that the Ilussian limit of 750 yards is the theoretical 
limit, and either supposes an exact knowledge of the range, 
or that thick lines of skirmishers are being fired at. 

The extreme limit of long range fire is that distance at 
which the effect of concentration of fire becomes insignifi- 
cant, even under favourable circumstances, siicb as when 
employed against objects with the width and depth of a 
company column of 200 men, a squadron, or a battery of 
artillery, the ranges being fairly known, and the atmospheric 
conditions not very tinfavourable. Experiments on level 
ground and measured ranges show this limit to be that of the 
extreme range of the rifle, 3,400 yards, but in war on varied 
ground, with unmeasured ranges, and perhaps with smoke 
obstructing the view, this distance the Germans consider must 
be reduced to 1,300 yards as a maximum, while the French 
put it at 1,650 yards. 

Thus we see that from 1,300 to 1,600 yards may he 
considered as the extreme range of concentrated infantry 
fire, and then only at well marked objects. 

From the difficulty experienced in obtaining the range, and 
the uncertainty of being able to test it by watching the strike 
of the bullets, the use of several sights was instituted so as 
to sweep a greater zone with fire, but even then very little 
effect may be produced, because the experiments we have 
referred to, show that even a concentrated fire from a large 
number of rifles between 1,100 and 1,300 yards over 
measured ranges, has practically no effect against tamps in 
line , and only a slight one against small company columns 
(of 200 men) which ceases altogether at about 1,500 yards. 


Over this range, the lateral scattering of the bullets 
increases so sensibly that the ground can no longer be properly 
swept without an enormous consumption of ammunition. 
But of course if very large objects appear, as whole battalions 
in columns, and -cavalry and artillery in masses, which however 
will be rarely the case, as it would show great laxity on the 
part of the enemy, then fire may be opened at ranges over 1 , 300 
yards,* but as over this range the strike cannot be seen, and 
the efficacy of ricocheting bullets is greatly lessened, the 
effect of the fire is likely to be so much diminished that we 
may say that under ordinary circumstances the extreme range 
of infantry fire is 1,300 yards. 

With regard to firing at bodies with a small front, as 
columns, at ranges over 1,300 yards, even a light wind causes 
a considerable deflection of the bullets (see p. 39), and as the 
amount of this deflection can only be detected by seeing the 
strike of the bullets, we may consider as a general rule that 
long range fire cannot be depended on in the field when the strike of 
the bullets cannot be observed, which is at the most, under 
favourable circumstances, about 1,300 yards, and it must be 
ever borne in mind that an ineffective fire weakens the moral 
force of the troops using it, when they see no result from it, 
while it raises that of the adversary and encourages him. 

Therefore, in the field , the extreme limit of long range fire 
may he fixed at 1,300 yards, and then only when employed 
against an object of sufficient dimensions, such as a column 
of 200 men, a squadron, or a battery of artillery, when the 
available supply of ammunition on the spot justifies the 
expenditure, when the atmospheric conditions and slopes of 
the ground are not unfavourable, and when the ranges are 
known within sufficient limits, but it is only at ranges under 
1,000 yards that any real serious results need be expected, as 
troops under fire will invariably be in an extended line. 

“ The power and efficacy of modern fire depends on two 
conditions : firstly, on the exact appreciation of the distance, 
which, on the other hand, is strictly connected with the 
flatness of the trajectory; and secondly, on the formation of 
the troops fired on.” ; 

The Germans have no great partiality for fire over 
1,300 yards, nor for indirect fire in field operations. This 


* With the English rifle we cannot fire over 1,400 yards in the field, 
without special arrangements for doing so. From what has been said, 
this is rather an advantage than otherwise. 


is what a German writer says:- — “Is it not a characteristic 
sign that it is in the. small armies of Europe that 
advocates are found for settling the question of long 
range infantry the according to the results of the practice 
range, whilst in the great armies it is settled on very different 
principles ? Is it thus reserved for those who have had no 
opportunity of gaining war experience, and can. have, there- 
fore, hut a limited scope of view, to hring out theories and to 
push speculation to its extreme limit ? ” 

The main firing line of the defence should not carry on a 
long range fire, hut this should he done hy advanced troops 
or outposts, or guns supported hy an escort of infantry sent 
forward to compel the infantry of the enemy to deploy 
sooner. 44 These troops would, of course, have to withdraw 
when attached by superior forces, probably when the enemy 
arrives within about 600 yards of them, so as not to retreat f 
under a heavy fire, and with great loss. Thus the troops who 
have to carry on the main defence are left intact when the 
enemy approaches, and will have a full supply of ammunition 
which, therefore, may not require replenishing during the 
heat of the action, while some of that of the enemy has 
already "been expended. Thus on the defensive, long range 
fire will be principally used at the commencement of the 
action, and its use restricted to fortified advanced posts, 
and to detachments whose object will be obtained if they 
compel the assailant prematurely to assume an open formation. 


* The advantage of forcing an early deployment on tiie part of the 
enemy, instead of letting him approach to closer ranges in denser forma- 
tions, is that at the commencement of an engagement the attackers are 
uncertain of the defensive arrangements, and this forced early deploy- 
ment prevents any mistake in the disposition of the attack being- corrected, 
as troops extended under fire cannot manoeuvre, hut only move Straight 
to the front or rear. Moreover, from the difficulty of controlling extended 
troops, the advance is made slower, and confusion is more quickly caused, 
hy the inevitable mixture of troops which takes place when supports, &c,, 
are sent forward to reinforce the firing line. This early deployment may 
also cause the enemy to open fire sooner than he should, and so cause him to 
use up his ammunition, while it render's the control of his fire more difficult. 
“It is inconvenient for the attack to deploy at a great distance from the 
enemy; it is a reason for the defence to try and compel it to do so.” 
This is one great reason for occupying advanced posts in front of a 
defensive position. 

t It is advisable that any small detachments, other than those placed 
in advanced posts, sent forward hy the defence to compel the enemy to 
assume open formations prematurely, should he taken from the reserve 
and return to it after retreating. 
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Expenditure of ammunition need not be considered in such, 
a case by these advanced detachments.. 

The Dutch regulations say: — “Firing at long distances 
has for its object to prolong the preparation and to compel 
the adversary to assume early a more open formation and to 
seek for shelter. But as the result of any battle is decided 
at short ranges, sufficient ammunition must always be main- 
tained for the close fight, and all useless expenditure of 
ammunition must be avoided.” 

The employment of long range fire by the attach has already 
been discussed, namely, that it should not be used by infantry 
destined to execute the actual assault, but by lines of infantry 
judiciously posted so as to facilitate by their fire the advance 
of the former. 

In the attack of stationary objects, like fieldworks, fortifi- 
cations, entrenchments, camps, &c., long range fire over 1,300 
yards may be extremely useful. In the open field the rifles 
can only be fired from the shoulder, but in the above cases, 
the rifles may be fired from rests, causing a far more accurate 
fire, a concentrated fire may in such cases be used up to 
ranges of 3,000 yards, as every accurate means can then be 
used for obtaining the exact range, and the supply of ammu-. 
nition will be practically unlimited. 

“It must not be forgotten that long range fire only offers 
grave inconveniences, without any advantage, to an army 
which attempts to make use of it in the field without previous 
practice. The use of long range fire is too delicate to allow 
of its being thus improvised. It iB only by means of well- 
studied and understood regulations, and by constant experi- 
ments and practice, that troops can be made to execute it with 
coolness, and the officers to direct it with discernment.” 

Whatever uses long range fire may be put to, the fact must 
never be lost sight of, that in an attack, if the fire be commenced 
too soon, the offensive spirit of the troops will suffer and will 
give the attack a prolonged character. Further, the moral 
force of troops will suffer as soon as they perceive their own 
fire to be ineffective, while that of the adversaries increases 
in power. 

v The great point, however, that must always be clearly kept 
in mind is that long range fire can never replace the decisive 
fire at short ranges ; long range fire can only play a secondary 
part, never a decisive one, but this secondary r6le may, in many 
instances, be of the greatest value if used judiciously and 
under the conditions already stated. 
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Every nation has laid down, in a more or less detailed 
manner, the fire tactics to he carried out in an action, even 
though they do not agree in every point. Some think that 
infantry fire will be useful in the preparation of the fight, 
and are disposed to begin to open fire at from 1,200 to 1,300 
yards, and even beyond ; others say that fire should not be 
opened until within 700 or 800 yards of the enemy, or even 
nearer. But all are unanimous that the final phase, whether 
it is ordered or not, will be an intense fire, during which one 
side or the other will abandon the fight after a short time 
involuntarily. 

However, it is evident that, in the future, two adversaries 
will enter into a war with the feeling that it will be by fire 
that they will determine success, either by its quality or 
quantity, or, better still, by a combination of both the quality 
and quantity, and that every effort will be made to obtain the 
maximum effect from the rifle. 

Now-a-days, since fire is considered the only means of des- 
truction in battle between two adversaries, the first thing to 
be considered, after regulating the employment of the fire, is 
the question of replenishing the ammunition that will be 
expended. 

The consideration of the supply of ammunition and the 
facility for replenishing it, exercises, as we have seen, a very 
great influence on the question as to when the order to com- 
mence firing should begin. It is certain that a body of troops, 
having an unlimited supply of ammunition, need not fear 
any waste of ammunition, nor of its running short at the 
decisive moment, and can open fire at far greater ranges than 
those fixed for ordinary circumstances. 

Besides, even if it is necessary to increase in strong pro- 
portions the supply of ammunition carried by the men, it 
would not be a serious reason to refuse any rifle or method of 
firing which will give us a superiority of fire on the battle 
field. The question of fire is strictly connected with that 
of the supply and replenishment of the ammunition. But we 
ought not to subordinate the fire to the number of cartridges 
carried by the men, that is to say, the principal to the secondary 
consideration. If the new tactics of the future require a 
greater number of cartridges, we must seek new expedients for 
supplying them to the soldier on the battle field. We must not 
give up any advantage offered by a particular land of fire, wbicb 
may decide success because we have only insufficient means 
for carrying the required quantity of ammunition, Eurther 
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on we stall see that it is possiWo to easily allot more ammu- 
nition to the soldier than he has at present at his disposal. 
c£ The condition, which ought to overrule all others, is to 
obtain a superiority of fire. It is necessary that everything 
should give in to this requirement. This is the price of victory. ’ ’ 
The value of preventing the supply of ammunition running- 
short being so groat, we will now proceed in the next Chapter 
to consider how it is effected. 
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CHAPTER XIII. 


SUPPLY OF AMMUNITION ON THE BATTLE FIELD. 

The question of the supply of ammunition for infantry and of 
replenishing this ammunition on the battle field is now-a-days 
an all important one. Modern rifles of rapid fire and long range 
have, in fact, introduced into "war a new factor, which imposes 
the absolute obligation of modifying the tactics of fighting, 
of regulating the employment of the fire, and of keeping 
up its intensity during the whole duration of a long fight, 
by means of a well-arranged system of replenishing the 
ammunition. The wars of 1870-71 andl877-78 have both shown 
in an undoubted manner the immense value of a vigorously 
conducted and well-directed infantry fire, when directed 
on suitable objectives at the greatest distances, in all periods 
of the fight, from the preparation of the attack to the pursuit 
of the enemy. But this can only be attempted when there 
is sufficient ammunition available. Although entire confidence 
cannot be put in long range fire, yet where it is possible to 
use it with effect it should not be neglected, because the 
material effects so produced always give a moral superiority, 
which is one of the most solid guarantees of success to the 
troops who possess it. 

With the use of long range fire, we must admit of a greater 
consumption of cartridges than in the past, and of a greater 
necessity for ensuring to the infantry a certain and sufficient 
replenishment of the consumed ammunition, this replenish- 
ment being, according to Yon Schreff, a condition for the 
existence of infantry, to which, therefore, a full and entire 
satisfaction must be given. On the other hand, an increase of 
the number of cartridges carried by the foot soldier without a 
corresponding decrease in the weight of the articles of his 
equipment, is limited by the fatigue which this increase of 
load would cause him. Therefore, it is equally important to 
consider the means of improving the methods of supplying 
the troops in the firing line during the fight, as well as of 
increasing the supply to be carried by the soldier when he 
enters into action. 
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Horsetzky (an Austrian officer) says, “The principal 
objection against long range fire is waste of ammunition. The 
same objection was raised against breecli-loading rifles at the 
time of their adoption. What is meant by waste of 
ammunition? Is every bullet which misses its mark to be 
considered as such ? If so, then millions of cartridges fired 
even at short ranges must be considered wasted, for experience 
shows that even in the close fight the average efficacy of 
the fire is loss than 1 per cent. In reality, expenditure 
of ammunition will be judicious as long as the number of 
shots fired maintain a suitable relation with the results which 
the ballistic qualities of the rifle, the range, and the dimen- 
sions of the object would lead us to expect. Troops who fire 
at long ranges will evidently have more occasions for making 
use of their fire, and will, therefore, expend more cartridges 
than troops who only fire at short ranges. Thus the employment 
of long range fire compels an increase in the number of 
cartridges to be put at the disposal of the men. But this 
is only a secondary point. If long range tiro is recognised as 
a real advantage, this consideration is only a matter of detail, 
because we must regulate the supply of ammunition to 
the necessities of the combat, and not make the mode of action 
of the infantir depend on a number of cartridges fixed on 
beforehand. The measures to betaken to secure ammunition 
in sufficient quantities to the troops lie in the domain of 
organisation, which latter ought to conform itself to the 
requirements of tactics.” 

It is useless to try and base our calculations for the 
amount of ammunition required to be available for a soldier 
on his entry into action on the experience of past wars, 
because the conditions of future wars, in which both opponents 
will be well trained in fire tactics, will not be the same as in the 
past. Besides it is very hard to obtain even approximately the 
amount of ammunition expended is various wars. And then, 
again, the statistics given are often very misleading; the 
average number of cartridges expended per man of the whole 
force is often given, which average is not usually very great. 
But it is very rare that the whole force is ever engaged. 
Generally all the effort of a battle, especially as regards 
infantry fire, falls on the troops in the fighting line, the 
remainder of the force acting in a moral sense by its presence 
on the field and being available for action. ' Thus, many 
battalions fire away a great many more rounds per man than 
the average for the whole force, and in providing ammunition 
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for troops, tlie estimate must not be for tlio average , but for tbe 
maximum expenditure in one day, and also for the possibility 
of the troops being’ engaged for several consecutive days 
without having an opportunity of making up their supply of 
ammunition. 

In the campaign of 1866 the Prussians in both Hanover 
and Bohemia only expended 1,850,000 cartridges altogether 
for 268,000 rifles, or about 7 rounds per man, including lost- 
cartridges and those of the wounded, dead and disappeared ; 
but at Ivoniggratz the I. Prussian Army, heavily engaged 
all day, only spent on an average 12 rounds per man, 
though one regiment (three battalions) expended 30 rounds 
per man, and some companies 80 rounds per man, or 
20 rounds more than they carried. At Nachod, one battalion 
consumed 23 rounds per man, at Skalitz and Trautenau the 
average expenditure was 28 rounds per man, but some of the 
leading companies fired away 80 to 100 rounds per man. 
This teas all short range fire. 

The Austrians, on the other hand, though only armed with 
muzzle-loaders, expended 64 rounds per rifle in Bohemia, and 
5 rounds per rifle in Italy, or 15,600,000 rounds in all, as 
against one-eighth that number fired away by the Prussian 
breech-loader. This was a curious and unexpected result, 
and gave rise to the supposition, that with a rapid-firing 
rifle the fire would be quicker, but that there would be less 
of it on account of the decision being more quickly arrived at, 

But the Avar of 1870-71 showed the falseness of this 
deduction, Avhen the breech-loader was pitted against the 
breech-loader, for the Germans expended 30, 000, 000 cartridges. 

In 1870 the French Army of Metz, during the three days 
of the 14th, 16th and 18th August (the last date being that 
of the battle of Gravelotte), expended 25 to 80 rounds per man, 
but the troops defending St. Privet fired away all their cartridges 
(90 rounds per man), and had to retire purely for want of . 
ammunition. This was a long range fire. At the action of 
.Ohampigny, during the Siege of Paris, the French had 108 
rounds per man, Avliich Avere nearly all used up, and the 
French had to retire. This result was due to a- leant of 
artillery preparation . The XII. German Corps fired in various 
battles from 6 to 15 rounds per man, using short range fire 
only, though some of the German troops in the war, Avhen 
unable to advance, fired away all their ammunition after three 
or four hours fighting, and had often to draw on their 
ammunition columns. When this happened it was due to a want , 


282 


or insufficiency , of artillery preparation. In five German Army 
Corps' the consumption for the -whole war was 90 rounds per 
rifle, and in three others, 45 rounds per rifle. These are only 
averages for the whole force, and do not represent the 
expenditure of the corps and units first thrown into action, who 
often used up their whole supply. It is this expenditure of 
single units that is of the greatest importance. In the wars 
of 1S66 and 1870-71 this expenditure often amounted to 100 
rounds per man, and in the war of. 1877-78 to over this 
number. 

At the same time it must be remembered that during this 
Franco-German war, no real fire tactics, as now understood, 
existed, and the importance and necessity of collective 
fire at ranges over 400 yards, so as to obtain the maximum 
efficacy from the rifle, was not realised, or consequently 
practised. 

The Eussians, in 1877-78, fired 50 rounds per man, though, 
on many occasions, some of the troops fired away all they had, 
their greatest consumption being 94 rounds per man. Some 
Turkish battalions fired 150 rounds, and, as some assert, even 
500 rounds per man in the day, using a wild undisciplined long 
■range fire. This is the highest expenditure ever known. 

It must be borne in mind that the above figures are in 
excess of the real number of cartridges actually fired, for 
they include ammunition that had not been fired, but which 
was lost by being dropped or left on the dead and wounded. 
However, such contingencies must enter into our calculations, 
as they will always occur. 

In some experiments made in Germany in 1876, during 
a field day in which the heaviest fire was ordered to 
be kept up, no man fired more than 40 rounds, but only 
short range firing was used. But on the other hand, at 
some experiments made at Cassel in 1878, in the Grand 
Manoeuvres of the XI. German Army Corps, where the 
new principles of infantry fire tactics (already described), 
including long range firing , were carried out, an average of 
100 or 120 rounds per man were fired away in exercises 
which only lasted three or four hours, and during which 
the fire was . conducted with the greatest coolness and 
economy, and if we allow half more for the increase caused 
by the consumption and loss due to the excitement of the 
fight, this will give upwards of 180 rounds per man, while 
many writers of authority assert that 200 or 250 rounds per man 
should be available for the troops first thrown into the fight. 
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The experiments made at the Camp at Chalons in 1878, 
pointed out that, where long range fire is to he employed , each 
man should have at his disposal at least 100 cartridges, 
exclusive of those carried in any battalion ‘wagons, or in the 
ammunition columns which may be attached to the force. 

The Russians are now unanimous in saying that each 
soldier should have 1 20 rounds on him, on entry into action, 
so as to prevent any chance of his running short of 
ammunition. 

In all the above data, and in others that could be quoted, 
we see that the expenditure is always the greatest for troops 
who have made use of long range fire, and therefore it 
behoves any commander to weigh well the question of his 
supply of ammunition and the means of replenishing it, 
before he decides on employing such a fire, even if the other 
considerations, mentioned in the last chapter, do not render 
such a course unadvisable. 

On the defensive,* the means of replenishing ammunition is 
comparatively easy, as supplies can be brought up close to 
the troops in the firing line, who are stationary, and distri- 
buted to the men before the approach of the enemy. The 
men can prepare little receptacles to place their ammu- 
nition in, so as to facilitate loading. 

On the offensive, while the enemy is still at a distance, and 
long range fire is being employed, and the effect of the enemy’s 
fire is not great, the replenishing of expended ammunition 
can he carried out without much difficulty, but as the enemy 
is approached the difficulty of doing this becomes so great, 
that the German regulations say that the full supply of ammu- 
nition must he served out before sending* the men forward, 
and that under fire the cartridges of the killed and wounded 
are to he utilised. 

“ On account of the fewer facilities for bringing up ammu- 
nition in an attack, men and officers, if well instructed in 
their duties, will clearly see that owing to the difficulty and 
even impossibility sometimes of replenishing the ammunition 
fired away, they ought to make use of their fire so as not to 
have emptied their pouches before at least having assaulted 
the position; hut the defenders, placed in shelter trenches, 
behind walls, or other natural or artificial obstacles, know 


* The action of a real*- guard during a retreat is included in the words 
“ On the defensive ; ” supply depots of ammunition can he left at known 
points on the line of retreat for its use. 
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that tlieir means of replenishing ammunition is easy and 
even prepared. The conclusion from this is, that in an action, 
it is less advisable to make use of long range lire on the 
offensive than on the defensive.” 

Borne Russian ■writers, on the other hand, state that a long 
range fire by the offensive, in return to that of the defensive, 
is necessary in order to create a superiority over the latter, 
and that the fire of an assailant will always he more effica- 
cious than that of the troops in position, even if entrenched, 
because the attackers fire at a fixed object, while the 
defenders fire at a. moving one, and therefore have greater 
difficulty in judging the distance exactly. But this line of 
argument is not easy to follow, as the ranges must alter 
equally for both sides. 

However, in future, it is certain that, in every action, there 
will be, both on the offensive and defensive, many more motives 
than in the past for firing far and much, and consequently the 
problem, of providing infantry soldiers, in some way or other, 
with a great quantity of ammunition, so that immediate use 
can be made of it, is one which greatly presses on ns. 

Unfortunately, it is not an easy problem, but it is absolutely 
necessary to put at the disposal of each combatant soldier, 
such a number of cartridges as may be considered sufficient 
to carry out the services which are expected from the weapon 
which he carries. This supply of ammunition, whatever may 
be considered as necessary, is carried partly on the soldier 
himself and partly on wagons, carts, or pack animals, ns con- 
sidered best or most suitable to the country or enemy, and 
which immediately follow the battalions into action as far as 
it is safe. If the country is unsuited to wagons or carts, 
pack animals must be used, and if the enemy’s fire is not 
good, like that of the Russians in 1877-78, these pack animals 
can be brought right up into the firing line, as the Turks did 
frequently. But if the fire is good, this could not be done 
with impunity. 

Besides the above, a general supply of ammunition is 
earned, in the field, and it is divided into several fractions, 
which are distributed among the divisions and army corps. 
These fractions march after one another in the order of their 
corps, and it is intended that they should replace or replenish 
one another according to need. 

The problem, however, is not completely solved thus, though 
the difficulty is, at least, much lessened ; the main question 
being, how to bring the ammunition carried in the carts or 
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wagons or on pack animals into direct contact with the 
combatant soldier in action. 

Any increased lightness in the ammunition will increase the 
supply that can be carried, and thus increase the facility of 
prolonging the fire* Before the war of 1870-71, the French 
thought that the infantry soldier could carry an average 
weight of 66 lbs. and march from 151- to 19 miles a day at a 
moderate pace over level ground in a good condition, supposing 
he has, as well, sufficient food and rest. But roads are usually 
hilly, and in war get cut up, and are not kept up in good 
repair, the men have little repose, with bad or indifferent 
food and cooking, forced marches are often made, and bad 
weather occurs, all of which reduce the power of the man for 
such work, and so fatigue him after a long march as to 
r uder him incapable of giving the best result in a fight. A 
number of experiments have been made in France to see if 
it was not possible to reduce the weight of the clothing and 
equipment of a soldier, that is, the dead weight which adds 
nothing to the vigour of a soldier, so as to increase the food 
and ammunition he should cany. The consequence of these 
experiments has been, that a French soldier has now to carry 
his rifle and bayonet (11 lbs.), ammunition (7^- lbs.), equip- 
ment (H-lbs.), change of clothing (12 lbs.), 3 days’ food 
(7 lbs.), and camp equipment (10 lbs.) ; total 49 lbs. 

It cannot be thought of, with the present ammunition, to 
make the men always cany the full supply considered necessary 
now-a-days (100 to 120 rounds at least ) if he has also to carry 
his rifle, valise and its contents, great-coat, clothing, intrenching 
tools, bayonet, water and food, which amount to over 60 lbs. 
in the English service. Under these circumstances about 
71- lbs. weight of ammunition (or 70 rounds of the Martini- 
Henry rifle) seems to be the utmost amount that he can 
conveniently carry. But the Turks, who carried nothing but 
great-coats, food, ammunition, bayonets and water, often 
carried 150 rounds on their persons. f 


* For instance, when the new English 0-298 inch hore rifle is issued, 
140 rounds can he carried for the same weight as 70 rounds of the 
present ammunition. 

t Weight of 100 rounds of English ammunition, 10-626 lbs. 

,, ,, French ,, 9*636 ,, 

)} ,, German ,, 9*240 ,, 

,, ,, Austrian ,, 9*350 ,, 

,, ,, Russian „ 9*020 ,, 
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But it is a serious question now-a-days, considering' tlio 
rapidity of modern wars and of the manoeuvres executed 
during them, and also the great value of -mobility in war, 
whether the infantry soldier should he made to carry all that 
he does, especially in the mountain warfare in which our 
troops are so often engaged, and in which any dead weight 
that a soldier has to carry is very detrimental to his fighting 
capacity. In European wars, the men are invariably billetted, 
unless in the actual presence of the enemy, and so there is no 
real necessity for carrying various articles of comfort. In hot 
climates, of course, the men cannot be expected to carry 
anything but their greatcoat, rifle, bayonet, ammunition, 
intrenching tool, food and water, and, in the author’s opinion, 
the valise itself,'” for carrying the great coat and extra rations 
and ammunition. This is all that is really required in any 
war, if mobility of movement is required, as the baggage 
wagons, even in bivouac, will always come up and be with 
the men during the halt, when they can get any change of 
clothing, etc., required. Everything else should be carried 
for the men. It would doubtless increase the trains, but the 
result would be a gain in moving power, so necessary in 
modern warfare. In fact, in the Eraneo-G-erman war, many 


* ‘Whatever tilings may he carried for the men, it should ho laid down, 
as a most stringent rule, that they should never part with , their valises, 
even if empty, because if they do not carry them, all means of carrying 
extra food and ammunition are gone, while there is no way of carrying 
the great-coat so comfortably as in the valise ; the rolled great-coat, in 
the form of a horse collar, worn round the man, is an exquisite piece of 
torture and discomfort to him, especially on a hot day. Napoleon I. said 
“ There are five things which should never he separated on service from 
the soldier, viz. : his rifle, ammunition, knapsack, provisions for at least 
4 days, and his intrenching tool.” To these, may ho added, bayonet, 
food haversack, water-bottlo, great-coat, a pair of socks, and a pair of 
hoots. The contents of the knapsack may ho reduced to the least volume 
possible, if circumstances require it, hut the soldior should always have 
it with him. This is very important, because in case of necessity to 
lighten a soldier, the contents of the knapsack or valise may be thrown 
away, or put into store, hut he should never part with the valise itself, 
though empty, as a pair of hoots, socks, extra food, and ammunition, may 
he required to be earned in it, and fresh clothing may he got in other places 
by requisition. The importance of this has not been realized in the English 
service. If it is considered advisable to carry a man’B kit for him, yet ho can 
always retain the empty valise to carry extra food, ammunition, &e., &e., 
on special occasions. If the valise is empty, the great-coat and waterproof 
sheet may he carried in it so as to leave the hack cool. As an example of 
the importance of a soldier never parting with his valise or knapsack, 
see p. 325 
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of the German regiments had twice their allowance of baggage 
transport to carry the men’s tilings for them, in order to allow 
the men to more easily get over long distances. By relieving 
the men of most of the contents of their valises, the present 
amount of ammunition carried by the men (see p. 300) could 
be well increased to 100 or 120 rounds, without impairing 
their marching powers. 

Any quantity of ammunition can of course be always 
carried on the wagons, carts, or pack animals which follow 
an army. It increases the number of horses and wagons, but 
this is only a question of money, and also of organization in 
order to prevent its acting injuripusly on the mobility of the 
troops. 

We will now consider (1) the distribution of ride ammunition 
in the different European armies; (2) their rules for replen- 
ishing under fire any expended ammunition, and (3) the 
deductions to be made from these, so as to obtain the best 
method of supply and replenishment. 

These deductions may not quite agree with our authorized 
regulations, but war is no respecter of regulations, and we 
should always be prepared with alternative methods to meet 
contingencies. 


(1) The Distribution op Rifle Ammunition in the 
Difperent European Armies. 


Although the following numbers may not he exact (as they 
are sometimes altered), they are, however, very near the truth. 
The broad principle used in every armj r , as far as both 
infantry and artillery ammunition is concerned, is to have 
certain “parks,” “columns” or “echelons” told off to the 
infantry divisions and to the army corps, which are supplied 
from either mobile or stationary depots established in rear 
of the army, either before, or during the war. 

Germany. — In the German Army, the ammunition is carried 
partly— 

1. By the soldier. 

2. By the company baggage wagons. 

3. By company ammunition wagons. 

4. By ammunition “ echelons.” 
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Eaeli soldier carries 100 rounds on him; non-commissioned 
officers only carry 80 rounds each. 

Each company of 250 men has a baggage wagon, in which 
2,880 rounds are carried in 8 boxes, giving 11-5 rounds per 
man, but as these wagons do not accompany the troops on the 
battle held, this supply cannot be counted on as available for 
the troops in action. It is meant to fill up the pouches during 
a halt, when no other supply is available. 

With each battalion are four company ammunition wagons 
drawn by four horses, carrying 38,400 rounds in all, in forty 
boxes, containing 960 cartridges each, or 38*4 rounds per 
man. Each wagon has six canvas ammunition bags, each 
capable of holding about 500 rounds. Two or three men per 
company are told oh to accompany this wagon to bring* the 
ammunition in it to their respective companies. The company 
ammunition wagons are painted grey, to distinguish them 
from the artillery ammunition wagons, which are painted 
blue, and which are of the same pattern. This difference of 
colour between wagons for the two arms, which is only a 
simple matter of detail, greatly facilitates the supply, and is 
considered veiy important. 

The ammunition wagons are driven by men belonging to the 
battalion to which they are attached. Each battalion has 
besides, two non-commissioned officers and two men always 
trained in the conducting and maintenance of the ammunition 
wagons. These non-commissioned officers and men are taught 
their duties in peace by the nearest field artillery batteries, with 
whom they remain four weeks, and learn to equip, load, and 
conduct the ammunition wagons, and are especially taught 
all that treats of the replacing of ammunition during and 
after a fight. Each non-eommissionecl officer is also taught 
what is absolutely necessary for him to know, to enable him 
to carry out the duties of a convoy commander. 

But the drivers and orderlies are taught for five months 
every year in the nearest cavalry regiments and field artillery 
batteries, to mount, groom, take care of, bridle and saddle 
horses ; they are taught some ideas of veterinary medicine, 
and what they should do both in cantonments and on the 
march ; they are also instructed in driving both from the box 
and as a postilion. 

In each army corps of 25 battalions there are 10 ammunition 
columns (four for infantry and six for artillery ammunition) 
in charge of the artillery. Each infantry ammunition colu mn 
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lias 21 wagons of infantry ammunition.* These 10 columns are 
divided into two “ echelons,” each of two infantry and three 
artillery columns, that is, one infantry and one arfcillery 
coiumn for each division, and one ammunition column for the 
corps artillery. The first echelon marches near the troops, 
the second echelon with the train in rear. 

The first echelon thus forms part of the fighting body, and 
gives a supply of 29 to 80 rounds per infantry soldier; 
some supplies for cavalry, and some revolver cartridges are 
also carried. 

The second echelon carries the same amount, and is to 
supply the first echelon, while it receives its own supplies from 
the mobile columns of an ammunition field park in rear, or 
from stationary depots. 

France.— In the French army the ammunition is carried 
partly— 

1 . By the soldier. 

2. By battalion ammunition wagons. 

8. By ammunition parks. 

Each soldier carries 78 rounds on him, — 36 in his pouches 
and 42 in his knapsack. 

Each battalion has told off to it a 4-horsed ammunition 
wagon, containing 18,144 cartridges, or 18-1 rounds per 
man. These wagons consist o.f a fore and hind part con- 
nected by a trail (like that of a gun) fixed to the hind 
part and hooking on to the forepart. Three removable 
chests are placed on this framework, one on the fore part and 
two on the hind part. The cartridges are packed into the 
chests in 86 canvas bundles, with handles ;j- each of these 
bundles contains 28 packets of 6 cartridges. Thus each chest 
contains 86 bundles, or 1,008 packets, or 6,048 cartridges. A 
chest can be filled or emptied in 5 minutes by three men, one 
to load or unload, and two to hand up or take away the bundles. 
Each wagon also carries 12 extra canvas wallets or bags for the 
transport of the cartridges from the wagons to the soldiers, 


'* The infantry ammunition columns are each composed of 21 ammu- 
nition wagons, one battery wagon, one forge, and ono baggage wagon, it is 
further sub-divided into two divisions, one consisting of 12 ammunition 
wagons only, and the other of nine ammunition wagons, the battery 
wagon, the forge, and the baggage wagon. 

t As the French use solid metal cartridge cases, they can be carried 
about uninjured in such bundles : but the English cartridges of rolled 
sheet brass, must be put into strong, heavy, wooden boxes, or else they 
would be soon knocked out of shape, or otherwise damaged. 
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and some few accessories, such as a spare pole, grease box, 
pickets and picketing rope, a pair of spare traces, a maul, 
lever, small pick and shovel, etc. 

These wagons are reported to have proved very successful. 
They are stated to combine the conditions of solidity and 
mobility desirable, being easily drawn along the most difficult 
roads, across streams, up steep slopes, and in fact, capable of 
being taken wherever it is possible for a wagon to pass, while 
they have always been able to be kept a convenient distance 
from tbe fighting line, except in some special cases where 
the operations took place in such close or cut-up country that 
it would have been impossible to move even the lightest cart 
through it. But large operations are rarely carried out in such 
countries ; and in such cases it is always necessary to provide 
a special system of supply by means of pack animals. 

The drivers of the battalion wagons are men taken from 
the battalion, wear the same uniform, and are exercised in 
driving wagons, either with the artillery or the Military 
Transport department in the garrisons in which they are. 

The army corps ammunition park is in the charge of the 
artillery, and is divided into two echelons. The first echelon 
furnishes a first supply to the infantry and batteries of the 
army corps. It is divided into six sections. The first two sec- 
tions (i.e., one for each of the two divisions of the army corps) 
are told off for the transport of the infantry ammunition, and 
carry 46*4 cartridges per man; the remaining four sections are 
specially told off for the transport of artillery ammunition, 
{i.e. 1 section for the artillery of each of the two divisions, and 2 
sections for the corps artillery). 

^ Each of the two sections (for infantry ammunition) of the 
first echelon of the army corps park, consists of — 

32 4-horsed infantry ammunition wagons. 

1 4-horsed forge wagon. 

1 6-horsed forage wagon. 

3 2-horsed provision wagons. 

1 4-horsed battery wagon. 

Total 38 wagons in a section. 

The ammunition wagons are like those already described, 
and each contains 18,144 cartridges, but in each section the 
fore chest of one wagon is told off for revolver cartridges, and 
thus the supply carried by each section of infantry ammunition 
is 574,560 rifle cartridges and 11,285 revolver cartridges. 

The personal for the direction and leading of each section 
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is furnished by the artillery of the division to which it is 
told off to especially supply, and consists of one captain, 
and two lieutenants from the reserve forces, one quarter- 
master, six assistant quarter-masters, one chief artificer, one 
quarter-master sergeant, six foremen, one master and two 
assistant farriers, two blacksmiths, two carpenters, six 
pyrotechnists, two harness maker's or saddlers, two trumpeters, 
and about 150 drivers. 

The second ochelon of the army corps park carries 83 
cartridges for each infantry soldier, and artillery ammunition 
for the replenishing of the sections of the first echelon. It 
carries besides some spare articles, and the necessary stores for 
the repairs of artillery. It is divided into four sections. 
Each of the first three sections consists of : — 

8 Grun carriages for the 3-543 inch gun. 

1 „ „ „ 3-150 „ 

18 Artillery ammunition wagons for the 3-543 inch gun. 

4 „ „ „ „ 3-150 „ 

15 Infantry ammunition wagons. 

1 Revolver ammunition wagon. 

1 Forge wagon. 

1 Harness wagon. 

1 Forage wagon. 

Total 45 wagons in section. 

No. 4 section of the second echelon of the army corps 
park is almost entirely devoted to carrying artillery ammuni- 
tion, but it has. three wagons of revolver ammunition for the 
combatants of all arms, each wagon carrying 33,858 revolver 
cartridges. 

The infantry and revolver ammunition wagons are like 
those already described, and therefore each of the first three 
sections carry 272,160 rifle cartridges. 

The personal for the direction and leading of each section 
of the second echelon is furnished by the corps artillery, 
and consists of one captain, two lieutenants, one adjutant, 
one quarter-master, six assistant quarter-masters, one quarter- 
master sergeant, one master and two assistant farriers, two 
harness makers or saddlers, two trumpeters and about 370 
drivers. 

There is no special reserve of rifle cartridges for the other 
arms besides infantry, but they can draw on the infantry 
reserve when necessary.* However, for ihe- independent 
* This shows the advantage of having- one cartridge for all arms. 
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and some few accessories, such as a spare pole, grease box, 
pickets and picketing rope, a pair of spare traces, a maul, 
lever, small pick and shovel, etc. 

These wagons are reported to have proved very successful. 
They are stated to combine the conditions of solidity and 
mobility desirable, being easily drawn along the most difficult 
roads, across streams, up steep slopes, and in fact, capable of 
being taken wherever it is possible for a wagon to pass, while 
they have always been able to be kept a convenient distance 
from the fighting line, except in some special cases where 
the operations took place in such close or cut-up country that 
it would have been impossible to move even the lightest cart 
through it. But large operations are rarely carried out in such 
countries ; and in such cases it is always necessary to provide 
a special system of supply by means of pack animals. 

The drivers of the battalion wagons are men taken from 
the battalion, wear the same uniform, and are exercised in 
driving wagons, either with the artillery or the Military 
Transport department in the garrisons in which they are. 

The army corps ammunition park is in the charge of the 
artillery, and is divided into two echelons. The first echelon 
furnishes a first supply to the infantry and batteries of the 
army corps. It is divided into six sections. The first two sec- 
tions (*.<?., one for each of the two divisions of the army corps) 
are told off for the transport of the infantry ammunition, and 
carry 46-4 cartridges per man; the remaining four sections are 
specially told oft' for the transport of artillery ammunition, 

( /.<?. 1 section for the artillery of each of the two divisions, and 2 
sections for the corps artillery). 

Each of the two sections (for infantry ammunition) of the 
first echelon of the army corps park, consists of — 

32 4-horsed infantry ammunition wagons. 

1 4-horsed forge wagon. 

1 6 -horsed forage wagon. 

3 2-horsed provision wagons. 

1 4-horsed batter}* wagon. 

Total 38 wagons in a section. 

The ammunition wagons are like those already described, 
and each contains 18,144 cartridges, hut in each section the 
fore chest of one wagon is told oft for revolver cartridges, and 
thus the supply carried by each section of infantry ammunition 
is 574,560 rifle cartridges and 11,285 revolver cartridges. 

The penonel for the direction and leading of each section 
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is furnished by the artillery of the division to which it is 
told off to especially supply, and consists of one captain, 
and two lieutenants from the reserve forces, one quarter- 
master, six assistant quarter-masters, one chief artificer, one 
quarter-master sergeant, six foremen, one master and two 
assistant farriers, two blacksmiths, two carpenters, six 
pyrotechnists, two harness makers or saddlers, two trumpeters, 
and about 150 drivers. 

The second echelon of the army corps park carries 38 
cartridges for each infantry soldier, and artillery ammunition 
for the replenishing of the sections of tlie first echelon. It 
carries besides some spare articles, and the necessary stores for 
the repairs of artillery. It is divided into four sections. 
Each of the first three sections consists of : — - 

8 Gun carriages for the 8-543 inch gun. 

1 „ „ „ 3-150 

18 Artillery ammunition wagons for the 3-548 inch gun. 

4 „ „ „ „ 3-150 ,, 

1 5 Infantry ammunition wagons. 

1 Revolver ammunition wagon. 

1 Forge wagon. 

1 Harness wagon. 

1 Forage wagon. 

Total 45 wagons in section. 

No. 4 section of the second echelon of the army corps 
park is almost entirely devoted to carrying artillery ammuni- 
tion, but it has. three wagons of revolver ammunition for the 
combatants of all arms, each wagon carrying 33,858 revolver 
cartridges. 

The infantry and revolver ammunition wagons are like 
those already described, and therefore each of the first three 
sections carry 272,160 ride cartridges. 

The personel for the direction and leading of each section 
of the second echelon is furnished by the corps artillery, 
and consists of one captain, two lieutenants, one adjutant, 
one quarter-master, six assistant quarter-masters, one quarter- 
master sergeant, one master and two assistant farriers, two 
harness makers or saddlers, two trumpeters and about 370 
drivers. 

There is no special reserve of rifle cartridges for the other 
arms besides infantry, but they can draw on the infantry 
reserve when necessary.* However, for' the, independen t 
* This shows the advantage of having one cartridge for all arms. 
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cavalry divisions, a reserve of three wagons per division is 
made," in which- the fore chest of each wagon carries revolver 
cartridges, and the hind chest carbine cartridges. 

Behind the army corps parks comes the army park, 
comprised of five similar echelons for the intermediate supply 
between the stationary magazines and the army corps parks. 

Austria-Hitvgaky. — In the Austro-Hungarian army the 
ammunition is carried partly: — 

1 . By the soldier. 

2. By company ammunition wagons. 

By divisional and army corps parks. 

4. By army parks. 

Each soldier carries 1 00 rounds on him,* hut when an action is 
expected to begin, each man is given a supplementary packet of 
20 cartridges, taken from the company wagons, which gives 120 
rounds for his immediate disposal, hut technical troops (engi- 
neers and pioneers) only carry 80 rounds each, while all non- 
commissioned officers have only 20 rounds each. These 
numbers refer to the *48 inch calibre rifle, but the future 
Austrian rifle is to have a calibre of '315 inch, and 145 of 
the new cartridges weigh the same as 100 of the present 
ones. This would enable each company wagon to carry about 
10,000 rounds instead of 7,000, and the other parks would 
also carry, if considered necessary, a proportionate increase. 

Up to 1887 each battalion of 800 men had two four-horsed 
ammunition wagons each carrying 21,000 cartridges (42,000 
in all), or 52'5 cartridges per man. These wagons were 
somewhat similar in shape and principle to the Trench ones, 
and were supplied from the divisional parks. Each wagon 
was under the charge of a non-commisioned officer. 

But these battalion wagons, which are only old artillery 


* It is interesting to note also liow these 100 rounds are carried. GO 
rounds are earned equally divided in two pouches placed in front, and 
the remaining 40 are carried in a larger pouch fixed behind under tin* 
knapsack. This pouch has three divisions, two for the .ammunition, and the 
third for two rations of meat, and two rations of preserved soup. The 
bread hag of waterproof material can also ho used for carrying 
ammunition. The three pouches and the bread hag .are fixed on the waist - 
holt independently of the knapsack straps, so that the knapsack can he 
removed without depriving the soldier of his reserve rations or all his 
ammunition. The author invented an equipment which had these 
advantages, and which the Equipment Committee recommended for 
adoption in 1884, hut it appears to have gone the way of all other service 
inventions. 
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wagons transformed, were considered too heavy to follow 
infantry easily, and in 1887, four company ammunition 
wagons, each under a non-commissioned officer, were sub- 
stituted for them. These company wagons are made of 
iron, with a fore and hind part connected by a trail, like 
the artillery wagons, and are drawn by two horses. The 
rear part contains six cases of 1,000 rounds each. The fore 
part has two compartments, one above the other; the 
under one carries 1,000 cartridges, and the upper one carries 
certain accessory tools and stores, such as a pail, a bottle of 
oil, lanterns, &c., and pickets for the horses ; six bags are 
also carried in it for conveying cartridges to the firing- 
line. The forage for the team is carried on the fore part. 
The weight of wagon completely equipped and loaded 
varies from 1,830 lbs. to 1,980 lbs. according as it carries, 
or not, a spare -wheel, pioneer tools, a lever, &c. Thus 
each company ammunition wagon carries 7,000 rounds, 
making the battalion supply 28,000 rounds, or 35 rounds per 
man. 

The old battalion wagons have been equally distributed 
between the divisional and army parks, increasing the supply- 
carried by these parks by 26 rounds per man. 

A divisional park corresponding to the German and French 
first echelon is told off to each infantry division of 14 battalions 
forming part of the army corps, and provides 48 cartridges 
per infantry soldier and 89 rounds per 3-543 inch gun. It has 
39 wagons, 200 horses, and about 200 men. 

The army corps ammunit ion park does not supply the divisional 
parks, but it only fulfils the same service to the troops not 
attached to the divisions,* as the divisional parks do for the 
divisional troops, f and thus it only carries — 

15 rounds per rifle of the technical troops. 

18 ,, ,, revolver. 

18 ,, ,, cavalry carbine. 

74 ,, 3-150 inch gun. 

82 " „ 3-543 „ „ 

and a certain quantity of powder and dynamite. 

The army corps ammunition park consists of 51 carriages, 
260 horses, and 250 men. 


* Such as the corps artillery, corps engineers, &c. 

f Thus the divisional and army corps parks are practically only- 
different sub- divisions of the same line of ammunition supply. 
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Independent infantry divisions have a special divisional park 
which carries: — 

1 0 rounds per infantry rifle. 

15 „ „ rifle of the technical troops. 

85 ,, j, cavalry carbine. 

18 „ ,, revolver. 

100 ,, ,, 3*150 inch gun. 

110 j, „ 3*543 „ „ 

The above different parks form what is called in Austria the 
“first line of the artillery reserve establishments.” They 
replenish themselves from the “2nd line of the artillery 
reserve establishments ” which consists of : — 

(a) The army ammunition parh, which carries, 

32 rounds per infantry rifle. 

6 ,, „ rifle of the technical troops. 

(h) The army reserve ammunition park, which carries, 

24 rounds per infantry rifle. 

15 ,, „ rifle of the technical troops. 

(ti) The army fold ammunition depot, which carries, 

60 rounds per infantry rifle. 

22*5 „ ,, rifle of the technical troops. 

Russia.. — In the Russian army the ammunition is carried 
partly : 

1 . By the soldier. 

2. By battalion and regimental carts. 

3. By field ammunition parks. 

Each soldier carries 84 rounds on him, — 30 in his pouches and 
54 in his knapsack. In 1877 they only carried 60. 

Prior to 1886 each battalion had four ammunition wagons 
(one to each company). Each wagon carried 945 packets of 
12 cartridges each, or 11,340 cartridges which gave 60 rounds 
per man. These wagons were conducted by men belonging to 
the company, and were commanded by a non-commissioned 
officer. 

By an order dated 17th Juno, 1886, there are to be 38 two- 
wheeled one-horse ammunition carts per regiment of four 
battalions, that is 16 carts for the 16 companies of the 
regiment, and 17 to form a general regimental reserve. The 
supply carried by the 83 carts is 153,504 cartridges or 48 
rounds per rifle for an effective of 3,200 rifles. This 
ammunition is carried in 533 zinc cases, 16 of which are 
carried in each cart. Each ease carries 288 rounds. The 


295 


regimental ammunition train is formed into two groups, one 
formed of eiglit company carts is to march immediately 
behind the troops, and the other formed of the other eight 
company carts, and the general regimental reserve, is to march 
in rear of the column. This regimental ammunition train 
is commanded by an ordnance officer. 

The field park is formed of two echelons, the first called the 
flying park (corresponding to the German and French Jirst 
echelon), and the second the mobile park (corresponding to 
the German and French second echelon). 

There are two kinds of flying parks ; the divisional flying 
parks told off for the supply of the infantry divisions, and the 
cavalry flying parks told off to the independent cavalry brigades 
and divisions. 

Each divisional flying park carries 52 rifle cartridges per 
infan try soldier, it consists of 5 sections (2 for infantry and 3 
for artillery) and an intendance train. It is commanded by a 
field officer of at least the rank of lieutenant-colonel. 

An infantry section has 32 four wheeled wagons and a tool 
wagon, and its personel is two officers, 1 clerk, 9 non-com- 
missioned officers, 171 combatant men, and 15 non-combatants. 

An artillery section has 22 four-wheeled wagons and its 
personel is 2 officers, 1 clerk, 9 non-commissioned officers, 121 
combatant men, and 15 non-combatants. 

The intendance train consists of a wagon for money and 
correspondence papers, 5 wagons for food supplies, an 
ambulance wagon, and a medical cart. 

A cavalry flying park consists of a section of 24 four-wheeled 
wagons, a tool wagon, and an intendance train, commanded 
by a captain, who has under him 1 lieutenant, 1 clerk, 9 non- 
commissioned officers, 91 to 131 combatant men, and IS 
non-combatants. 

In Russia there are 48 divisional flying parks, corresponding 
to the 48 infantry divisions and 30 sections for cavalry flying 
parks. 

Each mobile park, carries 18 rifle cartridges per infantry 
soldier. It is divided into four sections, each composed of 
48 four-wheeled wagons and an intendance train. The 
personel of a section is 1 captain, 1 lieutenant, 1 clerk, 9 non- ' 
commissioned officers, 200 combatant men, and 25 non- 
combatants. 

There are 14 mobile parks in Russia, hut they have no 
cadres in peace time, when the material is placed in the 
artillery depots and the stores.: . 
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Besides the above, reserve depots are made in war time, and 
established at the base of operations at first, and carried 
forward according to circumstances. These depots are of 
different hinds, namely: — 

(a) The field ammunition depot , which acts as a reserve to the 
field parks, whose supplies it renews. 

(b) The advanced artillery depot , which furnishes the artillery 
with a reserve of men, horses and material, and to all troops 
a reserve of small arms (including swords, lances, etc.,) but 
not of ammunition. To this depot is attached a workshop for 
repairs. 

:(e) Provisional JDepCiU for fire-arms. 

The composition of these different establishments is 
determined when war breaks out, according to the needs of 
the moment. 

Turkey. — In 1877-78, when the country presented no 
difficulties, the Turks carried their ammunition in two-wheeled 
country carts, which accompanied the battalions on the march. 

"When the country was difficult, as it generally was, or when 
going into action, pack animals were used. Each battalion 
had from 24 to 30, and even 60 pack animals, each carrying 2 
zinc-lined boxes containing 1 ,000 cartridges each. The men also 
carried 150 rounds each in their pouches, pockets, and 
haversacks. 

In the Turkish army in 1877-78, the battalion was the 
administrative unit, and its officers were responsible for the 
purchase of the men’s food (usually sheep, which marched 
with the troops), and for procuring pack animals as well. 
In a battalion of 400 men the battalion train consisted of 80 
pack mules or horses, hut some battalions in Armenia hired 
or bought camels for the transport of their baggage. 10 
animals were told off for the tents (four tents for 1 1 men each 
per animal), 20 for the ammunition supply (2,000 rounds per 
animal, or 80 per man), 10 for the tools and cooking utensils, 
10 for the officers’ baggage, and the remaining 30 for the 
transport of five days’ biscuit and food supplies. 

England. — In the English army the amnranition is carried 
partly*:— 


* In the G.O. for July 1878 and for October 1887, the different linos 
of ammunition supplies are designated as the battalion, divisional, and 
army corps “reserves.” The words “supply” and “columns” are 
purposely used here instead of the word “ reserves,” as the functions of 
those columns are in no way those of a reserve, because their supplies are 
for actual use, when required, and are not for being kept back or 
parsimoniously issued, as the word “ reserve ” implies. 
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1. By the soldier. 

2. By battalion ammunition carts and pack animals. 

8. By the battalion baggage wagons. 

4. By divisional ammunition columns. 

5. By army corps ammunition columns. 

Each soldier carries on him 70 rounds, — 40 in his pouches and 
80 in his valise. 

Each 'battalion has 4 two-horsed two-wheeled ammuni- 
tion carts, each carrying 7,200 rounds (28,800 in all), 
or 80 rounds per man. Each cart carries 12 boxes of cartridges 
each containing 600 rounds, or 7,200 rounds in all. The cart- 
ridges are made up in packets of 10 rounds each. The drivers 
are taken from the battalions. Two pack animals accompany 
the small arm ammunition carts. 

Each box with its contents weighs about 80 lbs. ; the lid of 
the boxes slide in, and is then fixed with a pin attached to a 
tape held down with sealing wax. These are easily opened, 
but before 1880 the lid was screwed down, so that it was 
difficult to get at the ammunition, especially if the screw- 
driver was lost, which often happened, when the box had to 
l ie broken or prised open by some means or other. 

The carts are of special design, and are fitted with six 
small and one large compartment each ; each of the small 
compartments carries two small arm ammunition boxes, and 
the large compartment carries a few entrenching tools. In a 
locker under the cart, 480 rounds of pistol ammunition are 
carried. These carts, therefore, cannot be used for any other 
purpose. 

Each cart has a leather pocket outside, in which the necessary 
tools are placed, and two canvas bags for distributing the 
cartridges are carried in a shallow well under the cart. Two 
such bags are also provided per company, and are worn by two 
men of the company for the same purpose. This gives 22 
canvas bags per battalion. 

These canvas bags are made with two pockets, each 18 
inches wide by 18 inches deep, connected together by a canvas 
strip of double thickness, in which arm-holes are cut so that 
it can be put on like a waistcoat. Such a canvas bag, or 
rather pair of bags, can be placed on the shoulders of a man 
or on a pack animal (one pocket lying on either side). The 
pockets can each hold 200 rounds, or 400 in all, giving a 
weight of about 43 lbs. 

If pack animals are used instead of carts, 24 to 25 animals 
are required per battalion to carry this ammunition, as one 
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animal can only cany two boxes or 1,200 rounds, which with 
the packsaddle, cover, straps etc., weigh 206 lbs. or nearly 
15 stone, exclusive of forage, picketing gear, blankets, and 
grooming necessaries. 

Each division of 7 battalions has a divisional ammunition 
column (in charge of the artillery of the division to which it is 
attached), which for manoeuvring purposes is divided into 
two sub-divisions, each composed partly of artillery ammuni- 
tion wagons, and partly of infantry ammunition carts. . 

These sub-divisions carry between them a divisional 
reserve of 40 rounds of rifle ammunition per man. The carts 
are the same as those attached to battalions. 

The army corps ammunition column is organized in three sections, 
each carrying a full supply for one divisional ammunition 
column {that is, 80 rounds per man of small arm ammunition). 
Although these sections are, as a rule, kept together, yet 
this sub-division was instituted so that any division sent 
off on detached duty can, when desirable, take its second 
line of ammunition supply with it. This army corps ammunition 
supply is under the coips artillery commander. The small 
arms ammunition in it is carried in wagons and not carts. 

Ammunition dep6ts, containing at least 820 rounds per rifle 
in the field, are organized in rear Under the Ordnance 
Department. 

Thus we see that there is no special or separate provision for 
the corps artillery, or even for the divisional artillery, as pre- 
vails abroad, but as there are three divisions in an English 
army corps, each divisional ammunition column carries one- 
third of the artillery supplies for the corps artillery in addition 
to those for the divisional artillery. This is a very defective 
arrangement, because if one division is detached with its 
ammunition column, it takes with it one-third of the supplies 
for the corps artillery which remains with the other two 
divisions. The French, German, or Austrian subdivision, 
which allots a distinct section or unit to the divisional infantry, 
to the divisional artillery, and to the coips artillery, is much to 
be preferred. 

With regard to the mode of conveying the ammunition, 
whether on wheels or on pack animals, it is a, question to be 
decided by common-sense and the nature of the roads. If the 
roads are good enough, wheeled transport is a saving of horses, 
attendants, food, &c., because a 2-horsed cart carries at least as 
much as eight pack animals. If the roads are bad and carts 
cannot travel, pack animals must be used. 
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Where small forces are engaged, as in our savage wars, 
they cannot protect the zone of territory in rear for any 
distance, and hence the ammunition supplies, beyond those of 
the battalion, must be kept close to the force. They are 
usually called the “ second reserve of ammunition,” the 
immediate battalion supply being designated the “ first reserve 
of ammunition.” 

In Afghanistan the ammunition provided and kept up in 
the field was, for cavalry and sappers, 200 rounds per man ; 
for infantry, 500 rounds per man ; and for the artillery, 500 
rounds per gun. The rifle and carbine ammunition was thus 
distributed: cavalry and sappers carried 40 rounds on their 
persons, and the infantry 70 rounds. The infantry had a first 
reserve of 30 rounds per man, which accompanied each 
battalion ; the cavalry and sappers had no first reserve. In 
the second reserve, the infantry had 200 rounds per man 
cavalry and sappers, 60 rounds per man. In the stationary 
“ordnance field park reserve,” there were, for infantry, 200 
rounds per man ; and for cavalry and sappers, 100 rounds per 
man. All except the last reserves were carried on mules. 

In Ashantee, where both wheeled transport and pack animals 
» were out of the question, each infantry soldier carried his 70 

rounds, and a battalion reserve of 50 rounds per man was 
carried by coolies under a non-commissioned officer, each coolie 
carrying one box on his head. A further reserve in addition 
to this, of at first 50, and subsequently 70, rounds per man, 
was carried by similar means, and had its place in the 
column of route under the charge of the artillery. As some 
of the troops fired away 100 to 120 rounds in the bush fight- 
ing, they had to he supplied during the action, and as the 
boxes took some time to open, because the fids were then 
screwed down, the boxes of both the battalion and first 
reserve of ammunition were kept unscrewed. 

Thus we see that all the different armies echelon their 
ammunition in much the same manner, although the distribu- 
tion of the ammunition in the different echelons is not the 
same. The battalion and other supplies form successive 
magazines of ammunition. Evidently no ammunition beyond 
that carried in the army corps ammunition columns can be 
immediately available on a battle field ; and, indeed, only the 
leading echelons of these columns can be so. In the following- 

* This large supply was necessitated by the fact that the marching 
columns were frequently several days’ marches away from any stationary 
depot- of ammunition from which any fresh supply could be obtained. 
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animal can only carry two "boxes or 1,200 rounds, wliicli with 
the packsaddle, cover, straps etc., weigh 206 lbs. or nearly 
15 stone, exclusive of forage, picketing gear, blankets, and 
grooming necessaries. 

Each division of 7 battalions has a divisional ammunition 
column (in charge of the artillery of the division to which it is 
attached), which for manoeuvring purposes is divided into 
two sub-divisions, each composed partly of artillery ammuni- 
tion wagons, and partly of infantry ammunition carts. 

These sub-divisions carry between them a divisional 
reserve of 40 rounds of rifle ammunition per man. The carts 
are the same as those attached to battalions. 

The army corps ammunition column is organized in three sections, 
each carrying a full supply for one divisional ammunition 
column (that is, 30 rounds per man of small arm ammunition). 
Although these sections are, as a rule, kept together, yet 
this sub-division was instituted so that any division sent 
off on detached duty can, when desirable, take its second 
line of ammunition supply with it. This army corps ammunition 
supply is under the corps artillery commander. The small 
arms ammunition in it is carried in wagons and not carts. 

Ammunition depots, containing at least 320 rounds per rifle 
in the field, are organized in rear under the Ordnance 
Department. 

Thus we see that there is no special or separate provision for 
the corps artillery, or even for the divisional artillery, as pre- 
vails abroad, but as there are three divisions in an English 
army corps, each divisional ammunition column carries one- 
third of the artillery supplies for the corps artillery in addition 
to those for the divisional artillery. This is a very defective 
arrangement, because if one division is detached with its 
ammunition column, it takes with it one-third of the supplies 
for the corps artillery which remains with the other two 
divisions. The French, German, or Austrian subdivision, 
which allots a distinct section or unit to the divisional infantry, 
to the divisional artillery, and to the corps artillery, is much to 
be preferred. 

With regard to the mode of conveying the ammunition, 
whether on wheels or on pack animals, it is a question to be 
decided by common-sense and the nature of the roads. If the 
roads are good enough, wheeled transport is a saving of horses, 
attendants, food, &c., because a 2-horsed cart carries at least as 
much as eight pack animals. If the roads are bad and carts 
cannot travel, pack animals must be used. 
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Wliere small forces are engaged, as in oar savage wars, 
they cannot protect the zone of territory in rear for any 
distance, and hence the ammunition supplies, beyond those of 
the battalion, must be kept close to the force. They are 
usually called the “second reserve of ammunition,” the 
immediate battalion supply being designated the “ first reserve 
of ammunition.” 

In Afghanistan the ammunition provided and kept up in 
the field was, for cavalry and sappers, 200 rounds per man ; 
for infantry, 500 rounds per man ; and for the artillery, 500 
\ rounds per gun. The rifle and carbine ammunition was thus 

distributed : cavalry and sappers carried 40 rounds on their 
persons, and the infantry 70 rounds. The infantry had a first 
reserve of 30 rounds per man, which accompanied each 
battalion; the cavalry and sappers had no first reserve. In 
the second reserve, the infantry had 200 rounds per man 
cavalry and sappers, 60 rounds per man. In the stationary 
“ ordnance field park reserve,” there were, for infantry, 200 
rounds per man; and for cavalry and sappers, 100 rounds per 
man. All except the last reserves were carried on mules. 

In Ashantee, where both wheeled transport and pack animals 
were out of the question, each infantry soldier carried his 70 
rounds, and a battalion reserve of 50 rounds per man was 
carried by coolies under a non-commissioned officer, each coolie 
carrying one box on his head. A further reserve in addition 
\ to this, of at first 50, and subsequently 70, rounds per man, 

was carried by similar means, and had its place in. the 
column of route under the charge of the artillery. As some 
of the troops fired away 100 to 120 rounds in the bush fight- 
ing, they had to he supplied during the action, and as the 
boxes took some time to open, because the lids were then 
screwed down, the boxes of both the battalion and first 
reserve of ammunition were kept unscrewed. 

Thus we see that all the different armies echelon their 
ammunition in much the same manner, although the distrihu- 
? tion of the ammunition in the different echelons is not the 

same. The battalion and other supplies form successive 
magazines of ammunition. Evidently no ammunition beyond 
that carried in tho army corps ammunition columns can be 
immediately available on a battle field ; and, indeed, only the 
leading echelons of these columns can be so. In the following- 

'■ This large supply was necessitated by the fact that the marching 
columns were frequently several days’ inarches away from any stationary 
depot of ammunition from which any fresh supply could he obtained. 
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By the men-' 
In battalion 


In divisional or first line of 
ammunition columns 


General Total of supply for j 
field of battle ) 


In army corps or second line ) 
of ammunition columns ( 


Austrian 

Russian 

English 


TABLE 3ZJ.35L. 


table the ammunition supplies for replenishing’ the army 
corps columns, being a matter of ordinary supply, will not be 
considered. Calling the various echelons by the. names of 
those corresponding to them in the English organisation, we 
see that the distribution of the ammunition, in the different 
European armies, is as follows : — 


U0+ . + A further supply 

of 11*8 rounds per 

man is carried in 
the German ser- 

vice, and 10 rounds 

per man in the 

10 

English service, in 
— - j the company or 
i0 battalion baggage 
wagons, but which 
may not be avail* 
30 able on the battle- 
field. 


These numbers are based on the battalion being at f ull 
strength, but if we consider the men absent from the ranks in 
war time from sickness, wounds, or deaths, and that the car- 


Thus the weight of ammunition carried hy the men of different 
ions are as follows : — 

By the German soldier .. .. 7*392 lbs. 

■„ French ,, 7*515 ,, 


In G.0. 161, of October, 1887, it is stated that when the new small- 
bore rifle (0*298 inch) is introduced into the service, the amounts in the 
above table will he greatly increased, and that a soldier will he able to 
; carry 140 rounds for the same weight as that of the Enfield-Martini rifle, 
which has a lighter cartridge hy 100 grains than that of the Martini- 
Henry rifle. . • ■ - ‘ 
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tridges of the killed and wounded should invariably he used, 
and that, even in the most hotly contested actions, all the: 
troops present are rarely engaged, so that the supplies carried 
for these can, if required, he utilised by the troops firing, we 
find that with ordinary precautions for supplying the men, 
each man may be supposed to have from 120 to 150 rounds at 
his disposal in action, and have a further supply ready for him 
at the end of the day. 

The Russians say that each soldier requires 120 cartridges 
at least to be on him, to carry him through an action. 

The officers commanding battalions are responsible for the 
ammunition earned by the men and in the "battalion wagons ; 
the artillery is responsible for the first and second lines of 
ammunition supplies ; the depot supplies in the English 
service are in the charge of the Ordnance Department. 

There can he no doubt that if long range fire is not used, 
if a rigid fire discipline is maintained, and if the troops are only 
pushed forward within the medium zone, after an efficient 
artillery preparation, 70 to 100 rounds are sufficient to carry 
out an attack. But if long range fire is used, with no fire 
discipline, and the troops are pushed forward to (dose ranges 
before the necessary artillery preparation is completed, 
then no limit can be put on the number of rounds that 
will he expended, but past experience shows that long- 
range fire is only permissible when the immediate available 
supply of ammunition is at least equal to 120 rounds per man, 
and the means of replenishing the expended ammunition 
comparatively easy and ample. 


Rules tor Replenishing Expended Ammunition. 

The above supplies of ammunition only solve half the 
problem of replenishing the spent ammunition. The cartridges 
are on the battle field, more or less near the men according 
to the ground, and especially according to th<? circumstances 
of the fight. It now remains to consider how to render them 
available for the troops engaged — ?.<?., howto transport them 
from the echelons in rear to the echelons in front. This is the 
most difficult part of the problem, and the following remarks 
will show how the various Continental nations hope to solve it. 

Germany. — The company ammunition wagons are to place 
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.•themselves, from the beginning of the action, close to the 
troops which they have to supply, and in as sheltered a place 
as possible. A non-commissioned officer always remains with 
each wagon, and shows its situation at once by means of a 
white flag -with a black square in the middle, placed to one side 
and at a distance fromthe wagon, on a spot where it can be easily 
seen. At night this flag is replaced by a green lantern. 
This flag or lantern simply shows a depot of supply, and it is 
laid down as a principle that any troops engaged are to be 
supplied from any wagon whatever. 

If circumstances require it, the connection between the 
battalion and its ammunition wagons may be assured by 
mounted orderlies. 

As soon as the battalion has taken position and the action 
begins, two or three men per company and a non-com- 
missioned officer, told oft' beforehand, who have been 
previously exercised in this duty, proceed to the wagons and take 
oft their knapsacks, and anything that will hinder their move- 
ment, as they ought to have no other occupation than 
that of fulfilling the duty with which they are charged. 

The non-commissioned officer, who has charge of the men 
gives to each of them a canvas hag capable of carrying 500 
cartridges (44 lbs.) which is considered the limit of weight 
which one man can carry to a considerable distance or over 
difficult ground. They then return to the engaged companies, 
distribute the ammunition they carry, return without orders, 
and continue this coming and going as long as necessary. 

Latterly, however, the Germans and Austrians have con- 
sidered that no reliance is to he placed on schemes for supplying 
attacking troops in this way with fresh ammunition during 
the final stages of an action — /.<?., under 500 yards. They 
consider further that 24 lbs. 'weight, or 12 packets of 20 rounds 
each, or 240 rounds in all, is all that a man can be reason- 
ably expected to carry. Each of his journeys would take 
at least thirty minutes, going and returning from the fighting- 
line to the second line, where the battalion ammunition 
wagons are supposed to he stationed. Assuming that the 
firing- line of a company, in an attack, is supplied with 
ammunition by means of from three to six carriers (one or 
two per “zug”), three such men, for example, will be 
able in thirty minutes to convey to the fighting line only 
720 cartridges, or say four cartridges for each man of the 
company. From this it is clear how great are the efforts, 
and how long is the time required to replenish the ammunition, 


which can be expended in less tlian a minute, even with, very 
deliberate firing. 

Therefore, on the offensive, the men ought to he fully 
supplied with ammunition especially before the attach begins., and 
the carriers should begin their work as soon as the firing has 
commenced, in order to prevent as far as possible the ammuni- 
tion running short, because a sufficient, supply for infantry is a 
necessity for its very existence , and consequently such a condition 
must be accorded a complete and ample satisfaction. 

When previously-selected positions have to he defended, 
it is laid down that small depots of ammunition are to be 
established along the line. 

The replenishing of the ammunition ought to be assured 
beforehand on the defensive Tby supplies brought up close 
to the troops who fire; on the offensive, the full supply of 
ammunition must be served out before throwing the troops 
forward in the attack ; under fire, also, the cartridges of the 
killed and wounded should be utilized. 

It is reported that the Germans have decided to serve out 
20 cartridges extra to each man before he enters into action, 
pockets being specially made in the tunics to receive the 
supply. 

More ammunition may be given to men on the defensive 
than in the attack, because they can lay it on the ground. 

As a general rule the battalion wagons may he expected to 
he within 880 yards of its battalion in action; the wagons of 
a regiment (three battalions) or a brigade (two regiments) may 
be collected together if necessary ; and if the case is urgent, 
an ammunition wagon can be taken at full gallop up to the 
fighting line. 

All troops engaged have the right to supply themselves at 
the wagons situated nearest to them, whether they belong to 
them or not. The battalion wagons are replenished by the 
first echelon of the army corps ammunition column. 

Tbe battalion adjutant is especially charged with looking 
out that the service of supply is well carried out. Directly a 
wagon is empty it ought to he at ouee sent to the nearest 
echelon of the ammunition column, and exchange its empty 
boxes for full ones. But as this method of proceeding may 
cause a delay in the supply, the commander of the first 
ammunition echelon can, if he thinks fit, and must, if he 
receives the order, send some of his wagons to the points 
where the ammunition seems to he becoming quickly consumed 
from the amount of fire, so that an empty ammunition wagon 
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may be rapidly replaced by a full one, while it goes to the 
first echelon to be refilled, and then returns. 

The empty wagons of the first echelon are sent as soon as 
possible in groups of four or five under a non-commisioned 
officer to the second echelon of the army corps ammunition 
column, where they remain temporarily. In their place an 
equal number of full wagons are sent to the first echelon from 
the second. 

When an ammunition wagon goes to he refilled, a provisional 
receipt is given for the ammunition taken; but a regular one 
is given later on when the supply is regularly replaced after 
the action. 

Peakce. — In a regiment (of three battalions) the personnel 
specially told off to the battalion wagons includes a chief 
artificer, who is mounted, and is charged with the general 
superintendence of all the regimental wagons; a non-com- 
missioned officer and two soldiers are further told off to each 
battalion wagon, who mount on the wagons when only these 
latter are moving rapidly. The replenishing of the supply 
carried by the troops themselves is only made from the 
wagons after all the cartridges, taken away from any dead, 
wounded, or other men for any reason, have been used up. 
The battalion wagon is refilled as soon as possible hv 
the ammunition parks, on the order of the battalion 
commandant. 

The cartridges of men placed hors de combat are carefully 
collected for distribution among the combatants; any in 
excess, after completing the individual supply, is placed in 
the baggage wagons, or in wallets carefully tied up; cart- 
ridges are only returned to the ammunition parks, when 
there is no means of carrying them with the corps. 

On the field of battle the battalion wagons are kept together 
regimentally ; only exceptionally do they accompany their 
respective battalions. Their position is assigned to them by 
the officer commanding the regiment or battalion, and they 
are, as far as possible, to keep themselves concealed from 
the view of the enemy. They should not be more than 
1,100 yards from the firing line, hut this distance may he 
decreased when cover is available : in all cases they must 
keep as near as possible to the firing line. At critical 
moments the commanding officer may direct them to be moved 
up rapidly to the firing line. Their position is marked by 
day by a yellow flag, placed, as far as possible, well to a 
flank, so that it may not afford a mark for the enemy ; and at 
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night by a yellow light.* On tbe field of battle, liorses 
required* to replace those in the battalion wagons are drawn 
from the ammunition sections, on the order of the general of 
the division, or, in cases of urgency, of the brigadier. 

One or more extra packets of cartridges are to be issued to 
the men before joining the firing line, and every favourable 
moment, every pause in the fight, every lessening of the 
enemy’s fire, &e., is to be seized for renewing the supply. 
In important defensive positions, depots of ammunition may 
be established along the line, and even the battalion wagons 
may be posted there, provided cover can be obtained for 
them. Obtaining ammunition by sending men for it from 
the front, is absolutely forbidden : it is to be brought from 
the wagons to the firing line by men taken from the reserve 
companies, told oil for the purpose : no man is to be taken 
from the firing line for this purpose. Each of the men, told 
off for the duty of supply, carries a double wallet, twelve of 
which are in each wagon. 

In the double wallet 56 packets of cartridges are placed. 
The weight of a wallet thus loaded is about 37 lbs., and it is 
carried slung over the shoulder, one pocket in front, the other 
behind. If time presses, the bundles of 28 packets, in 
which these packets are made up, need not be opened before 
placing the packets in the wallets, but the breaking up is 
preferable. The bearers of the wallets distribute the packets 
of cartridges among the men filing, returning to the wagons 
for a fresh supply when the contents of the wallets are 
exhausted. If a battalion wagon has to supply troops other 
than those to which it is attached, the non-commissioned 
officer in charge of the wagon makes the issue on a voucher, 
or, in default of one, on a simple memorandum, even written 
in pencil, but signed by the commanding officer of the battalion, 
and bearing the number of the company, battalion and 
regiment to which the ammunition is issued, the amount of 
the demand, and the rank and signature of the individual 
making the requisition. As a rule, when the battalion 
wagons are grouped together, one is emptied before any 
ammunition is issued from another ; tbe chief artificer, 
being responsible for the replenishment of his supply, must 
consequently know where the nearest ammunition section is 


* The small arm ammunition sections in rear have the same yellow 
coloured flags and lanterns ; the artillery ammunition sections have blue 
flags and lanterns to distinguish them 
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posted, and take care that the non-commissioned officers in 
charge of the wagons are also acquainted with its where- 
abouts. As soon as a wagon is nearly emptied, the remainder 
of its contents is placed in the wallets, and the chief artificer 
sends to the nearest ammunition section for a full wagon. 
This is brought up by a corporal, and its contents transferred 
to the empty battalion wagon, the non-commissioned officer in 
charge of the latter giving a receipt, specifying the nature of 
the ammunition delivered to him, and the hour at which 
he received it. The empty wagon then returns to the 
ammunition section from which it came. 

The first echelon of the army corps park ought to be. suffi- 
ciently near the troops to he able to furnish them, without 
delay, with the ammunition they require. Unless otherwise 
stated, its position will he about 1,600 yards in rear of the 
filing- line, the sections being placed as near to the troops, to 
which they are allotted, as the roads allow of. They are 
only to remain on the roads in case of necessity, and must 
leave them as soon as sufficient openings and the necessary- 
ramps have been made. The divisional and corps artillery 
commanders are to he informed of their arrival as soon as 
possible. Each infantry section is indicated by a yellow flag, 
and each artillery section by a blue flag by day, and at night 
by lamps of the same colour. 

After an action, the ammunition sections are directed on 
points designated as “distribution centres,” in order to carry 
out the general supply. Empty wagons are sent in groups 
for this purpose, under an officer. The supply is to he made 
by moving the ammunition from one wagon to another, and 
hot by an exchange of wagons, which is only to he done as 
rarely as possible. Cavalry divisions arc to he supplied by 
any ammunition section appealed to. Every demand for 
ammunition is to be satisfied, even when made by strange 
corps. 

The second echelon of the army corps park is to he kept, as 
a rule, a day’s march in rear of the troops, but during a battle 
it will be brought up nearer to the first echelon. Its sections 
always march united, and form a single “ distribution centre”, 
at which the empty wagons of the first echelon are refilled. The 
empty wagons of the second echelon are sent in large groups 
to tlie nearest army park for refilling, the position of which 
should have been previously made known to it by the com- 
mander of the corps artillery. Similarly, the commanders 
of the echelons of the army park should know the positions of 
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the second echelon of the array corps park, so as to put them- 
selves in communication with it. The second echelon of the 
army corps park has to satisfy all demands for ammunition, 
by whomsoever made. 

Any commander in an independent position can send a 
written requisition (even in pencil) for ammunition, hut his 
demand should not exceed his immediate wants, as he can 
send for a further supply if necessary. Even if a demand is 
made without a written request, it must he acceded to, hut a 
receipt is to he taken. . 

In order not to break up the bundles of ammunition, the 
nearest number of bundles to the demand made is sent, hut 
an insufficient supply will allow of less ammunition being 
sent than the demand asked for, and a receipt for the actual 
amount taken is to be given. [Requisitions are to be satisfied 
by whatever echelon or park they are presented to. 

Immediately after a battle, “states” are to be sent in, showing 
the amount of ammunition required to re-establish the normal 
supply. Similar “ states ” are to be sent in every five days. 

Austria-Hungary. — The following information has been 
taken from the Revue Militairede VJEtranger for 15th December, 
1887. It is pointed out that while the infantry has been given 
increased resources in ammunition, yet the Austrians try to 
avoid a useless consumption of ammunition by giving each 
soldier a particularly careful instruction in what concerns fire 
discipline. (See Chap. XY.) This question, which actually 
forms one of the principal pre-occupations of the chief 
commanders, and on which the Emperor himself has many 
times questioned the officers of the corps he has inspected, 
lias been made the object of a special appendix to the drill 
regulations of the infantry. But in spite of these precautions 
it is considered that the expenditure of ammunition will be 
considerable, and hence the following rules have been laid 
down both for completing the supply carried on the men 
and for replenishing the ammunition expended. 

The commanders of regiments and battalions are responsible 
that the ammunition carried by the men is always complete, 
and that it is completed when necessary. 

"When an engagement is expected, each man is to have 
given him, before starting on the march, or during a halt, 20 
supplementary rounds, drawn from the company wagons; 
each non-commissioned officer will receive at the same time, 
the number of cartridges normally allotted to the men. 

The ammunition wagons always accompany the troops, 

u 2 
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During an action, the ammunition wagons remain, as a 
general rule, near tlieir battalions. If any companies are 
detached, they are accompanied by their wagons. The 
wagons of a regiment or group of battalions, can be 
collected under the commander of these troops in a single 
column, and placed under the command of an officer. 

As soon as the combat has begun, the ammunition wagons 
advance, without waiting for orders, close to the reserve of 
their battalion, and follow its movements, taking advantage 
w hil e so doing of all cover, and avoiding exposure. When the 
reserve enters the fixing line, the wagons come np as close as 
possible, as near as the shelter afforded by the ground permits. 

When the decisive action has been pronounced they will 
advance, and rejoin the battalion as soon as they can. The 
movement of columns, formed of all the wagons of a regiment, 
or of any group of battalions whatever, will he regulated on 
the same principles. 

The situation of the wagons is shewn, during the day, by a 
red flag, which in an action must not he placed where it will 
attract the enemy’s attention. The wagons will be faced to 
the rear, and if they are exposed to artillery fire they will be 
placed at intervals of 20 paces. 

In the offensive, as soon as the battalion takes the forma- 
tion for combat, the leading companies will tell off six to eight 
men, if possible from among the buglers, drummers, or 
infantry pioneers, who will proceed to the wagons under a 
non-commissioned officer. They are then each given a haver- 
sack containing 300 to 400 cartridges, which they carry back 
to their companies. 

The subsequent replenishing of the ammunition is ordered 
by the commander of the battalion, or regiment, or group. 
The supplementary cartridges are generally carried to the 
firing line by the troops reinforcing it ; this duty can also he 
confided to the care of small detachments sent forward to the 
firing line under a non-commissioned officer, and who remain 
there. 

The engaged companies profit by any pauses in the combat 
to replenish their expended ammunition, and to equalise the 
supply of ammunition between the men of the same company. 
The men are to take the. ammunition of the dead and 
wounded, and to distribute it among their comrades. 

In the defensive, especially in the defence of inhabited 
places or organised positions, the ammunition wagons can he 
emptied, even before tlie commencement of the combat, and 
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the contents distributed, or rather placed near the front line 
at certain favourable points. 

The quartermaster-sergeants (Us sous-officiers comptaUes) are 
charged with the loading of the wagons, with the distribution 
of the ammunition, and with the replenishing of the wagons at 
the divisional park. In each battalion, the senior among 
them takes command ; he is responsible for the leading of the 
column during the combat — the others are at his disposal ; he 
employs them to maintain the connection with the reserve, to 
reconnoitre the ground, roads, &c. He is advised by the 
battalion commander as to the situation of the divisional 
park. 

In distributing the ammunition, the rear cases of the first 
wagon are first emptied, and then the front ones*; each wagon 
must be completely emptied before the next one is drawn on. 

The empty wagons are formed in column by corps of 
troops, and taken to the divisional park, where the empty 
cases are exchanged for full ones. In exceptional cases, in 
which several wagons of a battalion (or of a regiment) have 
been drawn on at the same time, as many wagons will be 
filled up as possible from the remaining supplies, and then 
only the empty ones will be sent to the divisional park. 

When a strange corps demands ammunition, the demand is 
to he acceded to, wholly or in part, according to the urgency, 
and to the amount of the supply. 

The quartermaster-sergeant attached to eacli wagon is to 
keep an account of the number of cartridges distributed, 
both to his own and to strange corps ; the issues are to be 
made, however, without written demands or receipts. 

These instructions present three particularly interesting 
points. 

(fi) The distribution of a supplement of 20 cartridges before 
entering the fight, making the personal supply 1 20 rounds, — an 
excellent measure, which increases the confidence of the soldier, 
and allows the fire to be given all the energy possible, from, 
the beginning of the action. f 

*■ The reason of tins is in case any of the horses are killed or wounded, 
and a retreat has to he made rapidly, or if some ammunition has to be 
rapidly sent to troops in a critical position, then the rear part can be 
unlim'bered, and the horses can gallop away with the fore part. Thus, 
incase of retreat, some of the ammtmition is saved, the enemy only 
capturing the empty rear parts. 

+ The Austrians were the first to institute this precaution. Their 
example has been since followed by both the French and Germans. 
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(l) The reple nishing 1 of the ammunition by the troops of 
the supports, who carry it forward with them, and distribute it. 
This method of proceeding would certainly he best of all, if 
it could be proved, firstly, that the troops of the support 
always moved up to the troops in the firing line requiring, to 
be supplied, for it often happens that this line is rein- 
forced by extending it, or by sending the supports into the 
gaps, and secondly, that a soldier would consent, when once in 
the firing line, to give np for the profit of his neighbours a 
part of the ammunition which he carries. This latter point 
can be practically got over by discipline, and training the men 
to the idea of mutual co-operation, and by giving them more 
ammunition than they can conveniently hold while using 
their rifles. It has, however, in all cases, the great merit of 
not talcing men from the firing lines, and if it is not always 
applicable yet such a practice will be very useful in many 
cases. 

(c) The direct subordination of the ammunition wagons to 
the battalion and regimental commander. 

Russia. — The latest Russian regulations for the supply of 
infantry ammunition in battle appeared in June, 1886. The 
substance of them is as follows : — 

At the moment when the troops quit the formation in 
column of route, in order to take the formation of assembly, 
the company (or squadron) ammunition wagons, which 
immediately follow the troops, form np 20 paces behind their 
regiments or battalions in one line or in two lines, 15 paces 
apart. The interval between the wagons is two or three 
paces. 

If, in the formation of assembly, the battalions are formed 
up iu line, the ammunition wagons are posted as above ; but 
if, on the contrary, the regiments or battalions are formed up 
one behind the other in column, then according to the orders 
of the commander of the column, the ammunition wagons will 
be posted either immediately behind the fraction to which 
they belong, as above, or in rear of the column in several 
distinct lines, 15 paces apart. The wagons of each regiment 
(or isolated battalion) will form one line only. 

At the moment when the troops pass from the formation of 
assembly to the formation of combat, the commanders of the 
different units give some general instructions to the ordnance 
officers /' officers (VarmementJ in charge as to the position to be 
taken up by the ammunition wagons, according to the ground 
and the exigencies of the combat. In open ground they ought 
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not to be further from the firing line than the regimental 
reserves (third line) ; if, on the contrary, the ground offers 
any shelter, they can be placed behind the battalions of the 
second line, and even behind the companies forming the 
battalion reserves of the first line. According to the nature 
of the combat or of the ground they can also he apportioned 
between the battalions. 

The ordnance officer in charge of the wagons is to post 
them as much as possible under shelter from fire, while con- 
forming to the orders he has received from the commander of; 
the troops. He must inform this commander of the place 
chosen, who in turn informs the officers under his orders. 
During the action the ordnance officer must remain near his 
wagons, and take every means to*satisfy all the demands for 
ammunition coming from the firing line. Also he must 
follow the course of the engagement, and in the case when, 
from the circumstances of the fight, he has not received in 
good time the order from the commander of the troops, he 
must not hesitate to take on himself to advance or retire the 
wagons, according to the new conditions of the fight, in older 
to be always able to furnish ammunition everywhere where _'t 
is necessary. 

If the wagons are apportioned to battalions, they are posted 
and moved according to the orders of the battalion com- 
mander, who tells off a non-commissioned officer to lead 
them. The same remark applies to a detached battalion or 
company. The wagons then pass under the orders of the 
commanders of these units and follow them. When possible, 
a mounted non-commissioned officer of the regimental train 
should be chosen to command the wagons of a battalion. If 
this is not possible, a senior non-commissioned officer is 
chosen, and the role he plays is the same as that of the 
ordnance officer. 

The position taken up by the ammunition wagons is marked 
by day by a red flag, and by night by a green lantern. These 
signals should be so placed as not to draw the fire of the 
enemy on the wagons. 

In the offensive, according as the ground permits, the 
wagons join the engaged units, or remain in rear. Thus they 
can be taken to the reserve battalion of the regiment, or to the 
companies forming the battalion reserve, or even to the firing 
line. If they cannot at once join the firing line, the replenish- 
ing is carried out by successive demands made on the units in 
rear, who in turn are supplied by the troops in rear of them 
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or by the ammunition wagons, if these are not too distant. 
The ammunition of the dead and wounded is also to he 
utilised. These measures are only to be taken when it is not 
possible for the engaged troops to supply themselves directly 
i'rom the wagons. When a unit is near any wagons and 
receives a demand for ammunition, it will direct the men sent 
for the supply to the wagons. 

The Commander of any troops who require ammunition, 
sends 2 or 3 men to the commanders of the units nearest in 
rear of him. These commanders immediately make their men 
give np half the ammunition that they carry, and they also 
furnish the necessary number of men required to carry them 
to the troops who need them. As a rule 6 to 10 men, com- 
manded by a non-commissioned officer, can carry the cartridges 
necessary for a company. If this ammunition is taken from 
the wagons, it is carried in the zinc boxes or bags which form 
part of the system of supply. In default of bags the men 
can use the hoods and skirts of their cloaks. When they 
reach the fractions to be supplied, they distribute the 
cartridges they have brought up, and remain under the orders 
of the commanders of these fractions. This measure prevents 
a too-frequent coming and going between the different 
units. Furthermore, for greater certainty, before taking the 
formation for combat, the men who are to be first deployed 
should be given a certain number of packets of cartridges, 
which are taken from the ammunition wagons, and which the 
men put in their pockets. 

Every demand for ammunition is to be satisfied, whoever 
may be the troops from whom it emanates. 

In order to replenish the wagons themselves, they are 
directed, according as they become empty, on the second group 
of the regimental train, at the head of which march the 8 
ammunition wagons told off to the companies and the general 
regimental reserve. 

In the case of a defensive combat, the cartridges are carried 
beforehand to a favourable point of the position. It is the 
duty of the ordnance officer to secure all the ammunition that 
has not been used up when the troops pass from the defensive 
to the offensive. 

Such are the regimental dispositions in vogue in the Eussian 
Army for solving the question of supply of ammunition on 
the battlefield. These and the Austrian regulations seem to 
have a very practical character. 

Special attention is drawn to the method of supply, since 


introduced into the English regulations, of drawing on the 
troops in rear, and of taking the precaution, at the commence- 
ment of the action, to immediately increase the quantity of 
ammunition carried by the men who are first to open fire. 

Before the above regulations appeared, the Russians 
practised various methods, two of which are given below. 

Before the action begins, each company detaches two men 
who accompany its wagon, and are charged with the supply of 
their company. These men carry the cartridges in bags close 
up to the firing line, one man carrying the ammunition, and 
the other man the two rifles, and the next journey they change 
duties. The ammunition bags are emptied on the ground, 
at a point indicated by the captain, and the men come and 
take their cartridges from the heap. Such a method of 
procedure as the above is likely to occasion great disorder in 
the firing line, and a downright waste of ammunition. 

In 1884 another method was tried. When the officer 
in command of the company firing line noticed that the 
ammunition was running short, he made a bugler sound the 
“Eire rapidly,” which had been previously arranged was 
to signify “Send forward ammunition.” All the buglers of 
the reserve repeated this call, at which signal the officer 
commanding the company reserve told off two to four men, 
to whom the remainder of the men of the reserve* gave some 
of their packets of cartridges. These men placed the 
packets in the pockets of their tunics, trousers, and great 
coats, and in their caps, and advanced as much as possible 
towards the centre of the different extended sections ; they 
laid down about ten paces in rear of the firing line, and cried 
out “ Cartridges.” They then threw the packets to the section 
commanders, who in turn threw them to the men in the firing- 
line without getting up. The men who brought up the 
cartridges did not return, but joined the firing line, placing 
themselves under the orders of the nearest section commander. 
In this manner the supply was carried out in from seven to 
ten minutes;' This method seems to merit some consideration. 
But the repeated bugle calls seem a bad institution, as the 
engaged companies can always communicate with the reserve 
by means of signals and connecting links, and if the enemy 
knew the custom and heard the call, they might especially 


* Presumably during the practice there was no ammunition wagon 
present, from which this ammunition would have been taken in 
preference. 


direct their fire on the men whom they see bringing up the 
ammunition. 

Each company in the Russian army has a small flag of a 
particular colour, for the guidance of the men who supply 
the ammunition, so that they can easily find again the com- 
pany they have to supply, and the white flag of the ammunition 
wagons shows them the direction to he taken to get to it. 

The battalion commander is charged with the. duty of 
ensuring the supply of his companies with ammunition. A 
mounted man of the regimental train accompanies him for 
the purpose of establishing, if necessary, a connection between 
the battalion and the wagons. 

During the Eusso-Turkish war of 1877-78, in the moun- 
tainous country in which the Russian army had to fight, the 
four-wheeled ammunition wagons, used by them, did not give 
the results expected from them. They were found too clumsy 
and unmanageable, and many Russian writers demanded 
that the type of wagon should he considerably lightened, 
and that the system of supply of ammunition on the battle 
field should be much modified. This has been done, and the 
regulations given above have been largely based on their 
suggestions. General Zeddeler has written best on the sub- 
ject, especially with regard to securing the supply on the battle 
field by means of pack animals. He stated that the ammuni- 
tion should he carried in light two-wheeled carts, drawn by 
three horses side by side, and that all the carts of a regiment 
should he divided into two sections, one of them being always 
with the regiment and the other in rear of the column with 
the second line of artillery wagons, which has since been done. 

Some German and Russian writers (General Zeddeler among 
them) think that either two or more pack animals should 
accompany each battalion wagon, or that the harness of 
the draught horses should be capable of being used for 
pack purposes, and that two cases, capable of carrying 1,000 
cartridges each, should be provided for each pack animal ; 
the horses taken out of the shafts are for carrrying the 
ammunition (if there are no special pack animals for this 
purpose) to a more advanced point than the ammunition 
carts or wagons can be taken, either singly or in groups, 
under a non-commissioned officer. Each horse should have 
a man to lead it, and if a horse is killed, the man with it 
must remain near it until another horse is brought up, 
or until the men who have to carry the cartridges to the 
combatants come up and remove them. 
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The Kussian authorities hare apparently acted on the 
above suggestions, for in the official work on The Armed- 
Strength of Russia (p. 258), we read that to convey the 
ammunition from the wagons to the firing line, “the cartridges 
are sent forward in hags secured to hooks on the harness of 
the outside horses (driven four abreast), which are thus 
temporarily used as pack horses. A horse carries six bags, 
each containing 24 packets of cartridges.” 

The German authorities have apparently decided to act in 
a similar manner, for in the Revue Militaire de VMranger (No. 
572), we find that “the supply of ammunition to the firing- 
line is no longer to be carried out by means of carriers. This 
method has been recognised as completely inefficacious, and 
the two leading draught horses of the battalion ammunition 
wagon will be employed instead. Each horse will carry two 
boxes of 1,000 rounds each.” These horses will only be 
taken as far as the supports of the firing line, who will carry- 
forward the supply for the men firing. 

General Zeddeler recommends that the position of the 
battalion reserves should, in the first instance, be near the 
site selectedfor attending to the wounded men of the battalion, 
as the constant communication between this spot and the 
front, would facilitate the supply. 

Turkey. — In 1877-78, the Turks effected their replenishing 
of ammunition by means of pack animals carrying 2,000 rounds 
each in 2 zinc-lined boxes, which were led by the men of the 
battalion right up to the firing line. This method was per- 
missible, from the bad fire of the Prussians, who were armed 
with a veiy inferior weapon, but it is doubtful whether such 
a plan could be carried out against a European foe with modem 
fire tactics. The men themselves carried little but food and 
ammunition, and so managed to carry 120 to 150 rounds of 
ammunition (13 to 15 lbs. in weight) each on then- persons. 

Englaxd.— Until 1887 the English regulations were quite 
silent concerning the connection which exists between the 
engaged troops and the battalion ammunition carts. But 
this has now been remedied by G.O. for October, 1887, which 
appears to be supplementary to the G.O. of July, 1878. 

Commanding- officers of battalions are responsible for the 
110 rounds per man in regimental charge, and they must 
take every opportunity to fill up, as required, from the 
divisional columns. 

Officers commanding the Royal Artillery of divisions and 
army corps, are responsible to the general officers commanding 
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divisions, &e., for the 70 rounds per rifle in their ammunition 
columns. They will fill up from the Ordnance reserves 
whenever any ammunition has been drawn from their columns 
by officers commanding 1 battalions, &e. 

‘ The position of the divisional and army corps ammunition 
columns on the line of march is settled by general officers 
commanding divisions and army corps. Commanding officers 
of battalions must be kept informed where those columns are. 

The position of the regimental reserves is settled, jby 
generals of brigades. As a rule, two small-arm ammunition 
carts and the two mules will follow immediately behind each 
battalion, and the rest of the small-arm ammunition carts 
will follow the brigade. (If pack animals only are used, a 
similar distribution will be made.) 

Before going into action, the officer commanding each 
battalion will select a mounted officer to have charge of the 
regimental reserve ammunition, and a warrant officer, or 
staff-sergeant and the pioneers, to be detailed to assist him. 
This mounted officer will superintend the issue of ammunition 
from the regimental reserve to the company carriers, and 
arrange for its conveyance to those engaged in the fighting 
line. 

The captain of every company on service will detail one 
non-commissioned officer and two privates to act when 
required as ammunition carriers (if the company is strong, 
three privates should he detailed). Only men of proved 
courage, strength, and activity should be selected for this 
duty, the importance of which cannot be over-rated. 

"Whenever a general action is anticipated, the whole of the 
ammunition reserves will be closed up as much as possible, 
and commanding officers will issue to the men the 10 rounds 
from the regimental baggage wagons. 

The regimental arrangement for filling up the men’s 
pouches immediately before and during an action will be as 
follows : — 

When a battalion is about to attack, the officer commanding 
will order the issue of extra ammunition, so that, if possible, 
every man shall carry 100 rounds on his person. This 
ammunition will he distributed by the earners, assisted by 
pioneers and supernumeraries. After the issue the carriers 
•will join the regimental ammunition reserve.. If for any 
reason the regimental ammunition reserve is not close at 
hand, the fighting and supporting bodies wall be furnished 
with two extra packets per man from the main body. This 


317 


mil be replaced as soon as possible from the regimental 
reserve. 

The position of tbe regimental reserves in action will be 
one small-arm ammunition cart and one mule immediately in 
rear of each balf battalion, and tlie other small-arm ammuni- 
tion carts close at band in rear of tbe centre. 

During tlie action, communication will be kept up between 
tbe carts and tbe fighting- line, partly by means of tbe mules, 
and partly by means of one non-commissioned officer and 
two privates detailed by tbe captain of eaeb company to act 
as carriers. These carriers will bring tbe ammunition from 
the mule (or from the cart) in bags, and distribute it to tbe 
men in tbe ranks. Tbe bags, which are specially made for 
the purpose, form part of the equipment of tbe ammunition 
cart. 

Immediately these extra issues are made, tbe regimental 
reserve will be filled up by drawing from tbe nearest ammuni- 
tion column. Tbe mounted officer will use bis own discretion 
as to tbe time when be should send forward tbe carriers of 
the companies engaged with two packets for every man of 
then’ companies. The loads are not to exceed 40 lbs. to each 
carrier, and, when advisable, tbe carriers will be led up to the 
supporting and fighting Hues in action by tbe warrant officer 
(or staff -sergeant). 

When still more ammunition is required by tbe fighting- 
line in action, it will be taken forward under command of tbe 
mounted officer, tbe pioneers, band or any men at hand from 
tbe main body acting as carriers. Tbe officer will leave bis 
horse before be enters tbe zone of aimed-fire and proceed with 
the ammunition to its destination. Tbe carriers will move 
direct to tbe companies for which they are destined, according’ 
to tbe rules which govern an advance under fire. On arriving 
at tbe fighting line they will distribute tbe ammunition to tbe 
supernumerary rank, and remain with their companies, unless 
otherwise ordered. 

Supernumeraries in tlie fighting line must ensure that not 
more than a few rounds are taken to the rear by any efficient 
soldier who may be sent back ; and that all ammunition from 
tbe killed and wounded is distributed to tbe fighting and 
supporting lines. 

The system of carrying ammunition by band herein pro- 
vided for is not to excuse every endeavour being made to push 
forward as far as practicable tbe reserve ammunition carts, 
for if they be skilfully and boldly bandied by tbe officer in 
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charge, they ought, under ordinary circumstances, to get 
within 1,000 yards of the fighting line inaction, and on "broken 
and undulating ground considerably nearer. The immense 
importance of having a supply of ammunition out of sight of 
the enemy and yet within easy distance of the fighting line, 
will justify great risks being incurred in gaining such a 
position. 

It is the duty of the brigade staff to ensure that the 
emptied regimental ammunition transport are replaced by 
others from the reserve massed with the brigade column, but 
to save time all regimental ammunition transport when 
emptied, must at once proceed to the nearest divisional 
ammunition column to refill, and then at once return to its 
position in rear of the troops engaged. 

Officers and buglers should, during the fight, keep them- 
selves supplied with at least 40 rounds each to distribute when 
l ' necessary. 

The regulations of July 1878 state that the divisional 
ammunition column will he placed, during an action, one 
to two miles in rear of the troops. Its Commander, in 
taking up position, has to see that his wagons and carts do 
not obstruct the line of communication, while securing facility 
for sending his supplies to the front. He has to reconnoitre 
the roads and paths leading to the front, and keep himself 
informed of any change in the progress of the action, and of 
the movements of the troops. A look-out post is to be 
established. Drivers and others are not to quit their carriages 
at any time. The troops in front are to be informed of the 
position of the divisional ammunition column, in. order that 
empty carts and wagons going to the rear for supplies may be 
^ correctly directed. When time does not permit of the empty 

carts and wagons being refilled, filled ones are to be sent forward 
at once. _ The second sub-division of the divisional ammunition 
column is to be drawn on first, leaving the first sub-division 
intact as long as possible, ready to be sent to the front on an 
emergency. The Officer commanding a divisional ammunition 
column is responsible for keeping his supplies as complete as 
possible from the army corps ammunition columns in rear, 
and when he sends empty carts and wagons to be replenished 
thej" are to be dispatched in suitable numbers and under 
proper guidance. 

The army corps ammunition column is to keep within one 
day’s infantry march of the front or fighting line. No portion 
of it, except under circumstances of emergency, is to be brought 
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under fire, since its object is to serve as a connecting link 
between the divisional anununition column in front and the 
field depot or arsenals in rear, whence its supplies are drawn. 
If, however, it is considered desirable to send forward ap- 
portion of this reserve, the artillery officer commanding it will 
arrange for the charge and safe custody, as well as for the 
convenient posting of such detachments. The position of the 
army corps ammunition column, and of any advanced detach- 
ments, must be made known to the commander of the 
divisional ammunition columns. 

Although, as a rule, the empty carts and wagons of the 
divisional ammunition columns will return to be replenished 
at the army corps ammunition column, the officer commanding* 
the latter can despatch filled wagons from his column to the 
front on an emergency. The commander of this column is to 
keep himself in communication with the head-quarters of 
the army corps, and to seok orders as to whether he should 
increase or diminish his distance from the main hody. 

The English regulations of J uly 1878, conclude with stating* 
that the foregoing instructions are intended for general 
guidance only, and can be altered by the officer commanding* 
the forces in the field. 

In Ashantee, the ammunition was carried by carriers, and as 
the enemy’s fire was very inefficacious, they were brought up 
to the firing line, and the ammunition distributed by them 
to the troops firing, under the guidance of a non-commissioned 
officer. 

In Afghanistan, the necessity for supplying men under fire 
was never felt. 

In the J owaclci campaign, the country was too hilly for the 
pack animals to follow the troops during an attack, and so 
they were left behind, and twelve men of each company 
followed in rear of the skirmishers, carrying, besides their 
own ammunition, rifles, &c., leather boxes containing* 200 
rounds each. The total supply for the battalion was, there- 
fore, 19,200 rounds, or about thirty rounds per man, as the 
battalions were only rather over 600 strong. The men disliked 
this work extremely, and it was found necessary to relieve 
them after two miles of heavy and broken country. This 
method had the serious objection of temporarily withdrawing 
ninety-six men per battalion, or more than a company. As 
there was but little firing, the efficacy of this system was not 
tested. 


8. Observations on Supplying Infantry with Ammunition, 
and Deductions Therefrom. 

From the foregoing we see that as far as concerns tlie 
supply of infantry ammunition, all the military powers have 
about the same ideas, and employ the same means, namely, 
that the men should carry a certain quantity of ammunition, 
and a further supply should be carried in successive battalion, 
divisional, and army corps trains, replenished from 
stationary depots, and from all that has already been said, 
it may be seen that the whole subject can be divided under 
the following six headings : — 

1 . The number of cartridges to be carried by each man, 

and how they should he carried. 

2. The method of supplying the engaged troops from 

the battalion supply of ammunition. 

3. The manoeuvring and placing of these battalion 

supplies. 

4. The replenishing of the battalion supplies from the 

divisional columns. 

5. The replenishing of the divisional columns from the 

army corps columns. 

6. The replenishing of the army corps columns from the 

army reserves. 

(1.) The maximum amount of ammunition expended in any 
fight, essentially depends on the fire tactics employed, and 
the fire discipline which the men possess. 

Experience has shown that the old method of supplying 
ammunition to engaged troops, based on the employment of 
“ earners ” is insufficient for troops armed with "breech- 
loaders, a3 they cannot carry on their work nearer than 500 
yards from the enemy. Economy of ammunition is assured 
by a strict fire discipline (see p. 356), and waste is avoided by 
a rational “ direction of fire ” (see p. 355), ammunition being 
only considered 1 1 wasted” when it is uselessly expended. As 
fire may now be opened at greater distances than formerly, and 
as an efficacious result is desired at these ranges, it is necessary 
to use the fire of masses, even with a combined use of different 
sights, if necessary. Finally, many occasions occur when it 
is very useful to make a great expenditure of ammunition. 
Under these conditions, many authorities consider that the 
number of cartridges carried by the men, and the present 
methods of supplying them, are totally inadequate to meet 
these conditions. 
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In the defence, the problem of the supply of ammunition 
is comparatively easy, but on the offensive or demonstrative 
this is not the case. The troops covering the batteries of 
the attack must be capable of maintaining a musketry fire 
from the beginning of the fight, until the troops told off 
for the attack move forward to accomplish their task, that is, 
during six to eight hours. 

In a temporising action, the firing line must not be advanced 
nearer than 500 or 600 yards to the enemy’s main line of 
defence, so as to prevent its being drawn into a compromising 
attack before the proper moment, and its principal duty is 
to prevent the enemy’s skirmishers from getting within such 
a distance (about 1,200 yards) of the attacking- artillery, which 
it is charged with covering during the first phase of the fight, 
as to be dangerous to it. The firing line can only obtain 
this result and give their fire an aggressive character, 
by directing an efficacious fire on the enemy’s skirmishers 
every time they attempt to advance "beyond a certain 
point ; but at the distance which still separates the 
hostile lines, and which will not sensibly diminish until 
the final attack is delivered, it is only possible to act against 
skirmishers by directing on them a collective fire of a 
certain density. Infantry, even if they have the most exact 
fire discipline, cannot carry out this prolonged duty with only 
the 70 rounds carried on the men, or with the supplement 
of 30 rounds per man in the battalion ammunition wagons, 
and the idea of supplying them, with any large amount of 
ammunition, over open ground must be looked upon as almost 
impossible. 

The problem to be solved is, how to increase in strong 
proportions the supply of ammunition carried by each soldier 
of the attacking troops, without increasing his load during 
marches and operations. The war of 1870-71 showed that 
the number of rounds carried by the men was not sufficient 
for long and sustained actions, and the infantry of both sides 
had often to stop fighting for want of ammunition, and in 
nearly every case the failure of ammunition was caused by 
the loss of connection between the engaged troops and their 
ammunition wagons or ammunition columns ; by the habit of 
taking off the knapsack (in which some of the ammunition 
was carried) before attacking, without first taking the 
ammunition out of it ; and by the loss of the officers directing 
the fire. The want of ammunition will be felt still more in 
the future, but with troops well trained to fire discipline, 
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a rational direction of the fire will always act as a palliative 
to tins evil, tut, in any case, in order to make use of the 
ballistic qualities of modem weapons, more cartridges will 
have to be fired than formerly. 

The troops, charged with the preparation of the fight, 
cannot carry out their duty with only 100 rounds (taking the 
English system), while the troops told off for the assault, and 
who are "at first kept iu rear for the purpose of carrying 
out the decisive attack later on, will not require to fire even 
the cartridges carried hy the men. This fact must he con- 
sidered in drawing up rules for the replenishing of ammuni- 
tion on the battle field, especially when the possibility is 
admitted of distributing the two roles of preparation and 
execution between the troops before engaging them in an 
offensive combat. 

The tactics of infantry are now-a-days based on the dis- 
tribution of troops in depth, because the principal means 
left to a commander of making his influence felt, under 
modem conditions of fighting, is to maintain sufficient troops 
in rear of the firing line to send forward later on at the proper 
place and at the proper moment. But, as an army consists of 
units (army corps or divisions) which march separately during 
the period of operations, and only re-nnite for the fight, it will 
be the commanders of these units who will decide which of 
their particular troops are to he employed for the preparation 
and which for the execution of the attack. The troops to he 
kept for this latter purpose will have sufficient ammunition 
on the men, and so, if necessary, their battalion wagons 
may be used to supply the troops in front with ammunition 
before these latter enter into action ; hut as the troops 
kept back for carrying out the attack proper, may possibly 
be called on during the preparation, to assist in it or 
to ward off a flank counter-attack, or for other duties, it 
will he better not to make use of their wagons for supplying 
the firing line, but some of the carts or wagons from the 
nearest ammunition columns should be advanced to the 
front, and distributed among the leading battalions as soon 
as contact with the enemy becomes imminent.* As soon 
as any battalion cart or wagon is empty, it should go to 
the nearest ammunition column to be refilled, or better still, 
as the supply is getting short, word should be sent 


: * With regard to the position of the divisional ammunition reserves on 
the line of march to suittbe above suggestion, see. page 335. ■. 
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back to this column, which will at once send forward 
a full wagon or cart to the required spot ; by this means each 
man can be given from 30 to 40 rounds extra, besides those 
carried in the battalion reserves, and which can be carried in 
the pockets and haversack and -which should be the first to be 
fired away, together with those which have hitherto been kept 
in the valise and which are now similarly carried, keeping 
those in the pouches to the last, as they are most easily got at 
when the critical and decisive stage of the fight arrive. 
These supplies should, when possible, be issued to tbe men 
before they are sent into action, and during the artillery 
preparation. 

The employment of long range fire, and a want of control 
over the fire, and of fire discipline, always involve the 
greatest expenditure, and vice versa. 

However, in the future, in wars between European armies, 
who have all studied now how to make the most of then 
infantry fire, long range fire is certain to be employed, in 
combination with the artillery, in the preparation of the attack, 
in order to overcome the efficacy of the enemy’s fire, which 
alone prevents an assault being given, and to do this the 
men will required least 120 to 150 rounds each, even when 
their fire discipline, and the fire tactics employed, are the 
best. 

In savage warfare, or when opposed to badly armed troops, 
or to troops unskilled in the use of their weapons (which can 
now-a-days only occur among xmcivilized nations), probably 
half this number combined, with a good fire discipline, is 
sufficient, because long range fire will not be required, as it 
will be far better to keep the fire for the shorter ranges*, and 
the number of troops and the close order tactics used in such 
operations, do not so easily lend themselves to the sub-division 
of the troops, viz. : some to prepare the combat with long- 
range fire, and tbe remainder to decide it. But if the fire 
discipline is bad, 100 and 120 rounds can be easily expended, 
as our experience in our small wars has shewn. 

Taking only European wars into consideration, it may be 
laid down as a principle, that considering the almost absolute 
impossibility of supplying the men with ammunition, when 

* On account of the greater efficacy of the fire, the limited quantity 
of ammunition that can he taken into the field from the difficulty of 
transporting it, and because savages should be Beaten at their best ranges, 
the shortest ones possible. Savages prevented from attacking by long 
range fire, never consider themselves beaten. 
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once under an effective fire (i.e., at ranges under 500 yards), 
every soldier should carry as large a supply as possible into action , 
due regard being paid to the role he will have to play. 

Eecognizing that there is a limit to the burden which it is 
advisable to impose on a soldier, General Zeddeler boldly 
recommends a diminution in his general equipment to allow of 
the number of rounds considered requisite (which may be put 
down at from 100 to 120 rounds) being carried on the soldier. 

A soldier must carry a rifle, bayonet, ammunition, in- 
trenching tool, haversack with food, water, great coat, and a 
valise in which to carry extra ammunition, food, and the great 
coat ; and it is a very open question whether a greater 
gain than disadvantage is not to be obtained by carrying 
the rest of his kit for him. In the course of the war of 
1870-71, the Germans often did this, and little, if any dis- 
advantage was found from the increase of baggage wagons, 
with a good organisation. 

However, in the present English equipment, the soldier has 
40 cartridges in his pouches, and 30 in his valise, which latter 
will soon be required ; and to get at them the valise must be put 
on the ground, which the soldier would hardly do during the 
fight while under fire, or if Ire did he would leave it behind. 
This manifest inconvenience has hitherto been overcome by 
the troops, when about to engage, taking the cartridges out 
before doing so, and placing them in their pockets. 

A soldier’s equipment ought logically to be divided into 
two independent parts, one carrying what is necessary for 
fighting, and which he should always carry, and the other 
what is necessary for living, and which may, if necessary, 
be carried for him f~ and further, there ought not to be any 
cartridges in the valise in such a position that they cannot be 
■very easily got at. In the first place the men should have 
sufficient pouches or bags to carry a supply of 120 to 150 
cartridges on their persons, which is the number now con- 
sidered necessary ; and, if any of these cartridges are to be 
carried in the valise, they should be in small tin boxes placed 
on each side or on the back of the valise and covered with 
a flap. Then, if a man wants to replenish his supply, or if he 
is killed or wounded, he or one of his comrades has only to lift 
up the flap and the boxes of ammunition can be easily taken 
out. On the line of march, the Turks in 1877-78, carried 120 


* In their new Infantry equipment the Germans have carried out this 
principle. ■ 
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rounds about their persons, but they had no valise or knap- 
sack, and when on the defensive they went into the trenches 
with their pockets, pouches, &c., full of ammunition, and also 
carried in their hands, handkerchiefs or articles of clothing- 
tilled with cartridges. 

It would be of immense advantage if the valise could be 
readily put, on and taken off a man’s back without disturbing 
the rest of his equipment.-- 5 Many writers consider that nowa- 
days, under modern rifle tire, to enable a serious and energetic 
attack to be carried out, a man must be relieved of every 
burden possible, and that therefore valises shmdd be removed 
before an assault, especially after a long- march. Every 
question in war should be considered in the aspect of what 
men can do when fatigued. This removal of the valises has 
frequently had to be done in late wars, and experience has 
shewn that if successful, the men regain their valises; if 
unsuccessful, they often throw them away, even if they get 
them back, which is by no means certain. Only the actual 
troops under fire need remove their valises, if it is decided 
they are to do so, and these are the troops which, if successful, 
cannot pursue, from their disorganised condition; and so the 
fact of their not having their valises would not much affect 
the question of their subsequent rapid advance. 

But, besides fighting, troops have to live and be fed, and 
as two or three days’ food are carried in the valises, most 
writers do not consider it advisable to allow the men to take 
them off, in ease they may not see them again. A striking 
example of this was seen in the French retreat from Worth, 
in 1870, when the French troops suffered much misery, and 
became very demoralised for want of food and. means of 
cooking it : they had taken off their knapsacks during the 
fight, and did not recover them in their hurried retreat. 
The Germans, in this war, only took off their knapsacks 
before an attack when they felt, or saw themselves certain of 
success, or else when they wished to make a rapid march. j- 

* Such, an equipment (invented by the author) was tried at Aldershot, 
and was approved of and recommended for adoption by the Equipment 
Committee, hut like most other service inventions it seems to have been 
strangled and buried in some W.O. pigeon hole. 

f Thus the XIX. German division deposited their knapsacks on the 7th 
August, 1870, near Saarhriicken, and they only got them hack again on 
the 23rd August. The XXIX. Brigade took oft' their packs before 
crossing the Moselle, just when the situation of the Prussian army at 
Vionville (18th August) was very critical, and defeat seemed move probable 
than success. The Russian Kostroma Regiment also took off their packs 
before attacking the Turks: at the first battle of Plevna; but when they 
were defeated they lost their packs. 


Anyhow, the valise being quickly removable, as suggested 
above, facilitates the cartridges in it being easily got at 
without all the accoutrements having to be taken off ; and in 
marches and travelling, such a qualification would be in- 
valuable to relieve the men of their loads at the halts. 

Further, if the contents of the valise are divided into two 
distinct parts — a “ fighting” and a “ personal comfort ” part 
— and the former is made as light as possible, _ and the 
ammunition carried in it is so placed as to be readily got at 
with the aid of a comrade without taking the valise off, then, 
if the “personal comforts” are carried for the man, the 
necessity for taking the valise itself off would rarely occur, 
and should be always avoided, except at halts or when 
travelling by rail, carriage or boat, when it does not matter. 

The pouches in the English service have to be stiff or lined 
with tin, to prevent the cartridges, made of sheet brass, being 
injured. If the cartridges were of solid metal this would 
not have to he the case. 

To carry the large supply of ammunition now required in 
action, each man should be given as many pockets as possible in Ms 
coat and trousers , and might be further supplied with an extra 
haversack for the purpose, to be worn on the right side. The 
additional weight of this haversack, which would only be 
filled on going into action, need not be considered. Solid- 
drawn cartridges would reduce any chance of injury from 
rough usage, to the ammunition in such a case. 

One very important point in preventing waste of ammunition 
by means of fire discipline, and which is only a matter of 
detail, is to make the cartridges up in packets of five, in order 
to increase the trouble of opening them, and so to give the 
officers more control over their men. Small as this point 
seems to be, it is a very important one. 

"When a smaller bore rifle is introduced into our service, 
the ammunition will be lighter, and from this reason alone, 
one and a-half to twice more of it can be carried. With 
the introduction of a new rifle, it is intended to adopt a solid- 
drawn cartridge for it 

(2) With regard to supplying the engaged troops with 
ammunition from the battalion supplies, the only means 
possible of doing so, under a heavy fire, is to have it carried 
by men, and it may here be remarked that such a method is 
only applicable when still at a distance from the enemy 
(ile., over 500 yards), as no method has yet been devised by 
which troops can he supplied at any time of the action 
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during the close combat. The bring’ing up oi ammunition to 
a firing line by means of pack animals, is only possible when 
the enemy’s fire is ineffective. 

There are objections against taking men from the companies 
actually engaged and sending them backwards and forwards 
for supplies, when the firing line is near the enemy, because the 
amount of ammunition they can so bring up is totally 
inadequate to the wants of the men firing, from their limited 
power of carrying much weight over heavy ground or enclosed 
country, and because of the distance they have to go for the 
ammunition. A single man cannot carry more than 300 to 
400 rounds (32 to 43 lbs.) ; the battalion supply cannot, except 
under very favourable circumstances, be nearer the firing line 
than 88'0 yards, which will take a man half-an-hour to go 
twice over it, including the time required to get his supply.® 9 

This would require eight to ten men to even enable 100 men 
firing to keep up a slow fire of one round per minute, and 
eight to ten men is too great a percentage to take away for 
this purpose at the critical stages of the fight. The Austrians 
and ourselves propose to use the buglers, drummers and 
pioneers, for this duty. Further in the English service, 
officers and the buglers remaining in the firing line are to 
carry a supply for distribution when necessary. 

Then, again, it is very unfair to expect men to cross and 
recross a fire-swept zone simply carrying ammunition, and it 
is more than probable that when the men once reach the firing 
line they will remain there, even if their own rifle has been 
left behind, for they can get rifles from the dead or wounded. 

It ought to he laid down that, as far as possible, no man 
should ever be sent from the firing line to the rear to find 
ammunition, for every time a man leaves a place, where 
the fire has been heavy, to go and seek for ammunition in 
rear, there is a good chance of his not returning for the day. 

All these inconveniences are best met by taking the men for 
supplying the ammunition from the supports and reserves, 
and not from the men of the firing line. 

These men, after having received their supplies from the 
battalion carts or wagons, can be sent either to the supports, 
who will carry them on, or direct to the companies to be sup- 
plied according to the orders they have received. These men 

'*• The English regulations seem to think that 1,000 yards is a fair 
distance. It would he impossible to keep up a sufficient supply over 
this distance. 
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can be renewed as required, and if they are ordered to remain 
in the firing line without being sent back to the reserve, all 
the advantages of the Austrian method of supply are thus 
gained without having its inconveniences. The method of 
supplying ammunition by means of reinforcing groups from 
the supports, previously furnished with ammunition, is an 
excellent alternative method. However, not to exhaust the 
reserves too soon, when the action commences, men can be 
taken at first for tbe work from tbe companies engaged, and 
when reinforcements are required later on, then the men from 
the supports and reserves can be utilized for supplying 
ammunition as above. 

The Russian plan of having a distinguishing flag for each 
company is a very good one to ensure facility of supply. 

The argument that the men when once in the firing line 
will not give up the cartridges they have, can be met by dis- 
cipline, by giving tbe men more cartridges than they can 
conveniently hold while making nse of their rifles, by making 
them carry these cartridges in their helmets, turned upside 
down, like buckets, and by training tbem to realize the value 
of mutual co-operation. Again, the utility of distributing, 
before the fight, ammunition taken from the battalion and 
divisional supplies (see p. 322) to each man in all the 
companies to he engaged, cannot he too strongly insisted on. 
Any increase of load at this moment, in the shape of ammu- 
nition, is not of much account, as it diminishes as the fight 
progresses, and the best method of all for ensuring to a soldier 
a sufficient supply of ammunition for the fight, is to give him, 
from the first - , the full supply considered necessary , to carry on 
Ms person ; hut the strictest fire discipline must he maintained 
not to let him waste a round of it. 

Supplying engaged troops by means of the ammunition 
carried on the persons of the troops in rear is an excellent 
substitute for supplying from wagons when these are too far 
away. But it should only he resorted to in case of necessity, 
as the troops from whom the ammunition is taken may 
require it before they can get a fresh supply themselves. 

One plan might he tried to increase the supply of ammuni- 
tion that can be brought up by carriers, which is to have one 
or more light stretchers, with slings, for passing over the 
shoulders, attached to the handles, carried on the ammunition 
wagons or carts. Two men can carry more ammunition by 
such means than they can in hags. Such a stretcher might be 
fitted with a small wheel, so as to allow of its being used as 
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a hand-barrow by one man, but it should always be capable 
of being used as a stretcher in case the wheel was broken. 
These appliances would only be supplementary to the canvas 
bags already used for the ammunition supply service, because 
men with bags would often be able to bring up cartridges in 
safety, when men with stretchers or barrows could not.* 

A "German officer has suggested that these hags should he made 
of a red coloured material so that they can be easily seen if 
dropped, and so would be picked up by any men or troops 
moving to the front. This seems a good suggestion. 

It is an important principle to lay down that an engaged 
body of men has the right to supply itself at the nearest 
supply of ammunition, when circumstances require it. 

It is not necessary to wait until the last moment, in an 
important engagement, to replace the cartridges expended, 
both on account of the probable insufficiency of the number 
of those which the men carry, and in order to avoid the 
uneasiness produced in the men’s minds by the exhaustion of 
their ammunition. The thing is to keep up the men’s supply 
while it is possible, so as to let them enter the decisive part 
of the action, when supply is impossible, with as full pouches 
as possible, and to ensure this the first rounds expended must 
invariably be replaced at once. This can be done, as they are 
generally fired off at some distance from the enemy, and there 
should he an absence of that confusion which of necessity 
arises later on in the fight as the hostile troops approach one 
another. Company leaders should he held strictly responsible 
that this is seen to at any favourable opportunity before the 
further forward movement takes place. 

The ammunition of the dead and wounded should be 
collected and fully made use of during an action. 

In prolonged contests, or to defend a definite position, small 
ammunition depots should be established near the firing line 
in conveniently selected positions. These ammunition depots 
would be drawn from the battalion and divisional supplies, 
which, thus lightened, would go and bring, at the beginning 
of the action, fresh supplies from the divisional or other 
columns. 

With regard to the transport of ammunition from the carts 
or wagons to the engaged troops by means of pack animals, 


* The method proposed by Major Geddes, in a paper entitled “ Manual 
Transport,’’ to be found in Yol. XXIV. of the Journal of the Royal 
United Service Institution , might be experimented on for this purpose. 
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In a four-horsed wagon, two horses might be used thus, if 
they had a suitable harness, as two horses are enough for the 
empty wagon, and they can get another pair’ of horses from 
the divisional column to bring back the loaded wagon, thus 
leaving two horses in the divisional column for the empty 
wagon left there. In carts drawn by two horses, one horse 
can be used for this purpose. Special pack animals, such as 
donkeys, ponies, or mules (two per wagon or one per cart) 
could be taken if thought necessary ; hut such a use of pack 
animals is doubtful under a well-directed fire, because a pack 
animal forms a fairly large mark, and cannot be so easily kept 
under cover as a man. But when the enemy is still some little 
distance off, ammunition could he thus taken up to the supports 
at least. In savage warfare, however, pack animals can be 
taken up to the firing line. The Turks took their pack 
animals up to the filing line, hut then the Bnssian fire was 
very had. 

When pack animals can he used for carrying ammunition 
to the firing line, they would of course be employed in pre- 
ference to carriers, as they can carry more than men can, and 
do not take away so many men from the battalion for the 
ammunition supply service. 

(3) The manoeuvring and placing of the battalion ammu- 
nition supplies is a very important point. 

All nations give as drivers to the battalion ammunition carts 
or wagons, infantry men taken from the battalion to which their 
carts or wagons are told off. Experience has shewn that in 
war, the proper manoeuvring of the infantry battalion ammu- 
nition supplies can only be assured by drivers taken from the 
troops which they are to accompany. A trooper of the military 
train, or of the artillery, attached to an infantry corps to drive 
its ammunition carts or wagons would, in the field, find many 
difficulties. He is unknown to all around him, and cannot 
have the same interest in the corps as one of its own men. 
Therefore infantry should be charged with the manoeuvring 
of its own fighting train, the maintenance of its carts or 
wagons, and the preservation of its ammunition. This does 
not apply to the divisional and army corps ammunition 
columns. 

The drivers of the battalion carts or wagons ought to be 
given as extensive an instruction as possible, so as to make 
them capable of carrying out, and of making their wagons 
do everything that can he expected of them. Then, these 
carts or wagons, well horsed and well driven by the men 
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of the battalion •will, far from being “impedimenta,” as they 
are sometimes considered, thus become a precious instrument, 
doubling the value of the troops, who will be certain of being 
well provided. 

An intelligent non-commissioned officer, capable of initiative, 
is indispensable for the proper guidance of the battalion carts 
or wagons, for choosing the situations for them, for the 
distribution of the ammunition, for the replenishing of the 
empty wagons, &c. Hence the non-commissioned officer 
should he practised in this work in peace time, and not be 
only told oft for it in time of war. The Herman plan of 
making the battalion adjutant responsible for the battalion 
wagons is a questionable one, as this officer is required for 
many other duties in the field. 

It is also very important that a certain number of men 
should be trained in each battalion to looking after ammuni- 
tion ; these should be the men who act as the loaders and 
unloaders of the wagons, and give the ammunition to the men 
who are to supply the cartridges on the battle field. One 
or two men should he told off permanently to each wagon ; 
these men should accompany the wagon in all its movements, 
and when it has to move rapidly may get on it, and while 
going prepare the bags and ammunition for distribution. 

This service of the battalion fighting train ought to be 
organised in peace time, as this is the only means of ensuring 
that the duty will be properly carried out at the moment of 
battle, which is the one object to which all military institutions 
ought to converge. 

On the line of march, the battalion carts or wagons ought 
to follow, wholly or in part, immediately in rear of their 
respective battalions, or they should he grouped together in 
rear of the brigade ; but no battalion ought ever to think of 
moving or going into action without an ammunition cart or 
wagon, any more than a battery of artillery would think of 
doing so without its wagons. 

As the position of the battalion carts or wagons on the 
battle-field cannot be laid down in an absolute manner before- 
hand, a great latitude should be allowed in this respect, but 
the regulations of the various Continental armies all show 
the necessity of not having the wagons more than 880 to 
1,100 yards from the firing line, and of sheltering them as much 
as possible from the enemy’s fire. The first thing to be laid 
down is, that every cart or wagon should follow its battalion 
in all circumstances, and get as near to it as possible. It 
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maybe stated that, in the majority of cases, the cart or wagon 
should move with the battalion reserve. The introduction 
of volleys at long ranges will considerably affect the r6h of 
this reserve, for, as some of the companies advance towards 
the enemy, this reserve will, if possible, be established in 
favourable positions, and cover the advance by volleys at 
long ranges : as this will cause a considerable consumption 
of ammunition, tbe place of the cart or wagon should be 
near it, either between it and the support, or on one of its 
flanks, or in rear, hut always near it. 

When the reserve itself takes a direct part in the action, 
the cart or wagon may, or may not, be sent to tbe regimental 
of brigade reserve, and may even, in very exceptional cases, 
be brought into the firing line itself, such as when a battalion 
is established in a defensive position, or when a position or 
advanced point has been captured and must be held at all 
costs against counter-attacks, &c. 

The position of the carts or wagons ought to he indicated 
both by day and night by very apparent signals, such as a 
coloured flag by day, and a coloured lantern by night, placed 
at a distance of 150 to 200 yards to one side, so as not to 
draw on the carts or wagons the enemy’s fire. The flags and 
lanterns should he of the same colour. 

It is very important that all the ammunition wagons of the 
battalion and divisional supplies should he the same, so as to 
he interchangeable. This does not apply so much to the army 
corps ammunition columns, which have more time to load and 
unload. If the wagons for infantry and artillery are of the 
same pattern, they should be coloured differently, or have broad 
bands of distinctive colouring to distinguish them. Also flags 
and. lamps of different colours should indicate their different 
positions. Similarly, all artillery wagons should be the same. 
■None of these interchangeable wagons should be marked by 
any corps distinctions. 

The measures adopted by all foreign powers, of establishing 
a constant connection between the wagons and the com- 
manders of the different tactical units by means of mounted 
orderlies, is a very excellent one. General Zeddeler’s proposal 
that the battalion ammunition supplies should he kept near 
the dressing places of the wounded, is also a good one, as the 
constant flow of wounded men to this point would at once 
point out the direction of the battalion ammunition supplies to 
the men sent to seek it. 

Every battalion cart or wagon should supply the demands 
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of any corps which may ask for ammunition, on the one 
condition that this corps is engaged. 

The capacity and fittings to he given to the packets of 
cartridges and to the men’s pouches, the method adopted for 
placing the cartridges in the valise, the best form to he 
chosen for the ammunition boxes, and their stowage in the 
carts or wagons, exercise a great influence, — one, on the use 
of the rifle, and the other on the good and rapid working of 
the supply of ammunition. But these matters of detail cannot 
be gone into here. 

The ammunition boxes in the English service are much too 
heavy for one man to carry. The cartridges of rolled sheet 
brass used in our service compel them to be kept in heavy solid 
boxes to prevent them getting damaged. Abroad, solid metal 
cartridges are used, which enables them to be kept in canvas 
bags with handles, by which they can he earned, if necessary, 
direct to the men. This would be an immense improvement 
in our service, it would do away with the unserviceable boxes 
we are now compelled to use, and a solid cartridge is said to 
give better shooting. 

(4). With regard to the replenishing of the battalion 
ammunition supplies from the divisional ammunition columns, 
one of the battalion carts or wagons should be emptied before 
the others are touched, so that directly it is empty, it may go 
to the divisional column to be filled, and return before the 
others are empty. A battalion ammunition cart or wagon 
ought never to remain when once empty, but should imme- 
diately go and replenish itself at the divisional column. The 
loading of a wagon requires nearly a quarter of an hour with 
a working party of three men, which, with the time of going 
and returning, makes its absence long enough, so that a 
wagon once empty, should be taken to the divisional infantry 
ammunition column, and be re-filled; or if the carts or 
wagons are interchangeable, the teams should at once, in 
cases of urgency, he taken out and harnessed to a full 
wagon. In every ease, the replenishing or changing of 
the wagon should always he superintended by a non- 
commissioned officer. 

In order to facilitate the replenishing of the battalion 
supplies, groups of wagons should be sent by the commander 
of the divisional column to various points in rear of the 
engaged troops. The commander of these groups should 
seek out the battalion supplies and inform the non- 
commissioned officer in charge of them of their whereabouts ; 
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also, if tie carts -or wagons are interchangeable, the carts or 
wagons of the divisional column when they get into position 
should he parked, and the teams of some of them should he 
taken out to leave them ready to he rapidly taken away. 

In order to diminish any chances of delay in the carts or 
wagons going to and returning from the divisional columns, it 
is indispensable that the connection of the hattalion carts or 
wagons with the troops they supply, as well as with the 
divisional ammunition columns which supply it, he kept up by 
means of mounted men or signals. It is the only means of 
keeping the wagons from profitlessly wandering to the right 
or left, looking for the reserves. This should he part of the 
duty of the officers commanding the divisional columns who 
are not so occupied as the men with the hattalion supplies. 

Some writers think that it is dangerous to send any wagons 
or carts to the rear, as they may not return. Instead of doing 
so, they advocate that when a hattalion wagon or cart is nearly 
empty, a demand should be sent to the rear for a full one. 
This method seems hy far the best, as it certainly, in any case, 
would cause a saving of time. If this principle were adopted, 
it could be laid down as a standard rule that no man, cart, or 
wagon is to he sent to the real’, from under fire, to obtain 
fresh ammunition. 

After an action, if there are several partially emptied 
hattalion wagons or carts, as many as possible of them should 
he filled up from the others, and the remainder only sent, 
under an officer or non-commissioned officer, to he re-filled 
from the divisional supplies. 

The importance of selecting a good position for the divisional 
ammunition columns is well illustrated hy the retreat of the 
French right at Gravelotte, in 1870, merely for want of 
ammunition. If the French had had any fresh supply forth- 
coming, they would probably have held their position until their 
reserves could have come up and intervened, and perhaps the 
fortunes of the day might have been different. Two days before 
this battle, after the Mars-la-Tour-Vionville fight, the French 
also retreated, although undefeated, “to replenish their 
supplies.” 

Also we read in the German official account of the Franco- 
German war that “ The want of ammunition was felt on a 
large scale at first during the battle of Mars-la-Tour hy the 
infailtry of the 3rd Army Corps ; then by the corps of the 
1st Army engaged on the 18th August, to the east of the defile 
of Gravelotte ; on the 28th November by the detachments of 


335 


tlie lOtli Army Corps which occupied Beaune-le-Rclande ; and 
in many other battles. Similar inconveniences were specially 
felt by the 1st Bavarian Army Corps during' its combats in the 
basin of the Eure and on the Loire. In the majority of the 
numerous combats delivered in these countries, the battalions 
were almost always obliged to limit their action for want of 
cartridges, or to go to the rear in order to replenish their 
ammunition. This want of cartridges was always due to the 
rupture of the communications between the combatant 
battalions and their ammunition wagons, or the ammunition 
columns.” Hence we see the importance of entrusting such 
columns to good and experienced officers. 

Some writers have considered that the infantry should have 
charge of its own divisional and army corps ammunition 
supplies, instead of the artillery, but this would only un- 
necessarilyr create further commands. The artillery can per- 
fectly well carry out the duty, and are more accustomed to 
the care and preservation of ammunition than infantry. 
Infantry is the main fighting arm, and it should leave the 
supply duties to the auxiliary arms. 

With regard to the position of the divisional ammunition columns 
on the line of march, on the defensive the supply arrangements 
are comparatively easy to carry out : but on the offensive let us 
consider the case of two English divisions (14 battalions) 
marching on the same road in column of route*, and coming into 
action, with the ammunition columns in the rear. The first 
brigade of the leading division will act as the advance guard, 
and will be the first troops to deploy and expend their ammuni- 
tion. They will be about two miles ahead of the main body. 

The second brigade of the leading division, forming the 
head of the main body, will probably prolong the line of' the 
first brigade, and will be about four miles from the divisional 
ammunition columns. 

Thus allowing a rate of march of 3 miles an hour, on 
account of firing being heard, the first brigade will have been 
2 hours and the second 1-J hours in action, before the divisional 
columns can arrive to replenish the battalion carts. 
This is supposing the roads open and free to movement. The 

* This is supposing the -worst case, as when pursuing troops in column 
of route are checked by a rear guard. Against an enemy in a known 
position, the attacking troops would probably form tip beforehand for 
battle, and move [over the last three or four miles in lines of battalion 
quarter columns, if the nature of the country permitted it, in which case 
the divisional ammunition columns could be brought quite close up to 
the leading troops. 
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roads may lie obstructed, tlie divisional columns will lie look- 
ing for shelter, and taking up their positions, and so the above 
times woidd in reality he increased. 

Thus some, or even all, of the ammunition carts of the 
divisional supplies of the leading infantry division should 
march in rear of the leading brigade, close up to the. front. 
This will not prevent the rear division arriving in time to 
perform its part. as a reserve of troops, because the increase of 
the length of a column by introducing even 21 such carts — i.e., 
3 per battalion of the leading division — is only 315 yards (allow- 
ing 15 yards to a cart), or about the length of a battalion in 
column of fours. The artillery divisional ammunition supply 
may march in rear, as all batteries of artillery carry enough am- 
munition with them to fight for some hours, and their distant 
position from the enemy allows of their being comparatively 
easily supplied, which is not the ease with the infantry, who by 
this time have approached the enemy so near as to be practically 
out of reach of fresh supplies, unless they are brought up by 
the supports or other reinforcing troops. 

(5) The rides for replenishing the divisional columns from 
the army corps columns are practically the same as those 
given above. The commander of the army corps column 
should inform the divisional ammunition columns of its where- 
abouts, and establish connection with them by means of 
orderlies or signals. 

(6) The army corps ammunition columns are replenished 
from the stationary depots forming the army reserve and which 
are created at fresh points as the army advances. The supply 
is brought to them from the depots by the general transport 
wagons of the army. The army ammunition reserves are in 
charge of the Ordnance Department. 

Thus we see from the foregoing the different means available 
to make the supply of ammunition on the battle field as perfect 
as possible. 

The principal points are as follows : — 

1. The personal necessaries in a soldier’s valise should be 
reduced to a minimum, while the number of cartridges which 
he carries should he increased to at hast 100 rounds, and an 
extra haversack and ample pockets (in his coat and trousers) 
shoidd he given him, to enable him to do this, and to receive a 
further supply of 50 or more rounds on entering into action. 

2. The supplying of ammunition should, as much as 
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possible, precede the attack, because the service can only be 
exceptionally carried out during a close fight. Every pause 
in the fight should he fully made use of from the very outset 
to replenish the supply of the men firing, and the ammunition 
on the dead and wounded should always be made use of. 

3. The load of the foot soldier should be lightened to the 
extreme limit possible, but it should be absolutely forbidden 
to put the valise on the ground previous to an attack, unless 
the cartridges have been first taken from them. The cartridges 
in the pouches to he used last. 

4. There should be a universal pattern infantry ammunition 
cart or wagon for the battalions and divisional ammunition 
columns, so that they may be interchangeable. 

5. If they are of the same nature, the infantry carts or 
wagons should either be of a different pattern or shape, or be 
painted a different colour to those of the artillery (or have 
bands of different bright colours on them) to distinguish them, 
so as to facilitate the supply. 

6. The battalion and divisional ammunition carts or wagons 
need not have the name of the corps or column painted on 
them, so that there need not he any necessity to return them 
to their original owners after an action. 

7. Flags and lamps of different colors are required, to shovr 
the positions of the battalion carts or wagons, and of the 
infantry and artillery sections of the ammunition columns. 
These flags in an action should be placed at some distance to 
one side of the supply centres that they mark. 

8. The cartridges should he solid-drawn, and made up in 
packets of five ; they can then be kept in red coloured canvas 
bags with handles, each containing 250 rounds, or 50 packets of 
five each. Wooden, tin or zinc-lined boxes may hold four of 
such hags each or 1,000 rounds, and two boxes would form a 
convenient load for pack transport ; the cover of the boxes 
should be very easily opened, without the assistance of 
instruments. 

9. Special red coloured canvas bags should he carried on every 
battalion wagon or cart, and on a certain number of men per 
company told off to enable the ammunition supply service to be 
carried out. Supplementary stretchers, capable of conversion 
into hand harrows might also be carried on the wagons or 
carts for facilitating the distribution of ammunition. 

10. In each battalion a non-commissioned officer should be 
trained for the ammunition service, also some men of each 
company to act as drivers of the wagons, and others to carry 

■ ' 
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out the duty of carriers, loaders, &e., and thus to create a 
true "battalion fighting train. 

1 1 . The supply from the battalion carts or wagons to the 
combatants to be carried out as much as possible from the 
rear by men taken from the supports and reserves. Officers 
and buglers may also carry some ammunition for distribution. 

12. In special cases engaged troops may draw on the 
personal supply of the troops in rear of them. 

13. Constant connection to be established between the bat- 
talion and divisional columns, by mounted men trained to this 
duty. 

14. When it is intended to make a determined resistance, 
small depots of ammunition should he made in rear of the 
fighting lines. 

' 15. Immediate replenishing of every empty cart or wagon 
by the divisional and army corps ammunition columns, either 
by an exchange of ammunition, or, if circumstances require 
it, by an exchange of wagons or carts; these latter to be 
brought up to the point required. 

16. To enable the supply to be carried out by pack animals, 
on favorable occasions, either special pack animals should be 
provided for the purpose, or some of the draught horses 
should be given pack saddles (or riding saddles strong enough 
to he used for pack purposes) ; a pair of canvas saddle-bags 
would then be required for each pack animal. 

1 7. During the marches which precede an imminent action, 
the divisional column ought to hand over one or two wagons, 
or an equivalent number of carts, to each battalion destined 
to take part in the preparation of the fight. The com- 
mander will base his orders for the distribution of these 
wagons or carts, on the distribution of the rdles of preparation 
and execution among the attacking troops. The advance 
guard should also have a certain proportion of extra ammu- 
nition carts or wagons attached to them. 

18. Any engaged troops should be allowed to draw on the 
battalion supplies of any battalion for ammunition. A signed 
requisition should not be required, but a statement as to the 
amount drawn, the hour, and by whom drawn, should be 
made out by the non-commissioned officer in charge, while 
the ammunition is being served out, to act as a check both on 
the amount of ammunition left in the battalion reserves and 
upon the corps who have fired away so much. 

Thus we see that the problems of how to bring up supplies 
of ammunition into the firing line in the attach , and how to 
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distribute them to tbe men actually engaged, are two of the 
most difficult and at the same time two of the most important 
problems to be solved in modem warfare. 

On the defensive , on the other hand, it is not a difficult 
matter to organise arrangements which shall ensure that a 
stationary line of defence will, within certain limits, never 
run short of ammunition, because one of the first cares of the 
defence, when a position is to he energetically held, would be 
to create ammunition depots close in the rear of each 
tactical unit, by emptying the battalion ammunition carts or 
wagons and then having them replenished. 

Seeing how difficult it is to supply the firing lines with 
fresh ammunition in the attack, the troops should be well 
supplied before commencing the engagement, and it is for 
this reason that most ammunition supply regulations now direct 
that before an action the battalion supply of ammunition, 
in whole or in part, should be distributed to the men. A 
greater supply is usually given to the men when on the 
defensive than in the attack, as they can excavate small 
receptacles in the trenches for the ammunition, which has not 
now to be carried. 

Since therefore, it is so difficult to supply the assaulting 
troops of the attack with fresh ammunition in the short and 
decisive ranges, such troops should reserve their supply to the 
utmost, and not commence firing until within* effective range. 
Their advance should be prepared, covered, and rendered 
feasible by a well-sustained artillery fire, and also, when 
possible, by fire from lines of infantry at long ranges, disposed 
in suitable positions behind cover or hasty entrenchments, and 
which can then be kept supplied with fresh ammunition as 
in the defence. 

In defending’ and attacking intrenched camps, when the 
fight lasts several days, the supply of fresh ammunition can 
be effected at night, as was done in and around Metz in 1870. 

As it is easier to supply ammunition than men to an army in 
the field, a large supply of ammunition with a good supply 
organisation may make up for a superiority in numbers with 
a defective method of supply on the part of the enemy. 
Hence we see the necessity for perfecting the arrangements for 
the supply of ammunition in every way possible. It cannot be 
too strongly insisted on, that troops should he frequently 
practised in peace time at being supplied with ammunition 
during an attack, “for this service can only he ensured by 
the aid of men perfectly accustomed to duties of this kind.” 

y 2 
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Before concluding this chapter we must refer to the question 
of using carts or wagons for carrying thebattalion and divisional 
ammunition reserves. England and Russia make . use of two- 
wheeled carts, while Germany, France and Austria-Hungary 
use wagons with limbers, &e., very like those used by artillery. 

Such wagons may get mixed np with the artillery ones 
unless distinguished hv colour, hut these colours may he easily 
obliterated by the rough usage and exposure of a campaign, 
and being special wagons require special manufacture, and 
cannot he used for any other purpose. 

England and Russia'” have both come to the conclusion 
that two-wheeled carts will answer every purpose. They re- 
quire more careful loading than wagons, but they cannot he 
mistaken for the artillery ammunition wagons, and are more 
easily replaced by local means. They must he strongly made, 
so as to be capable of being taken across country. 

But as regards the relative advantages of one or two large 
wagons or several small ones or carts, a writer in the Heme 
Militmn de VMranger has made the following remarks, which 
are well worthy of notice. After having discussed the 
Austrian regulations for the supply of rifle ammunition during 
a combat, he concludes thus: “The company wagons are 
therefore only at the disposal of the company commander, 
when the company is detached, otherwise they remain under 
the command of*the battalion or regimental commander. By 
this means it is intended to avoid the disorder which is caused 
by an increase in the number of wagons. It is even considered 
injudicious to allow each battalion to have control over their 
own wagons. It is by no means always possible, even for 
light wagons or carts, to go across all kinds of country. In 
Galicia, notably, the next probable battle held of Austria, is 
covered with deep and marshy depressions which can only be 
crossed by wagons at certain bridges and fords ; in other 
districts the slopes are so impracticable that wheeled vehicles 
must follow the roads. Thus in a mass of circumstances, 
compulsory points of passage will he found, at which would 
occur, during an action, if each battalion had control over its 
own wagons or carts, an accumulation of ammunition columns, 
each marching on their own account to find the reserve of 
their battalions. This accumulation will he all the more 


* The Russians in 1880 experimented with different lands of ammuni- 
tion carts and wagons, and came to the conclusion that two- wheeled carts 
were the best as regards lightness, mobility, and capability of surmounting 
obstacles. 


341 


dangerous should it occur at the moment when the roads 
ought to "be free for the movements of the artillery. 

If the wagons are united in columns by regiments, especially 
if they are grouped under the command of an officer, order 
will be more easily established ; but on the other hand, this 
column of 12 wagons will not be able to profit by the small 
accidents of the ground which would be sufficient to hide a 
fewer number of large battalion wagons. If all the wagons 
of the same brigade are collected in a single group, they would 
fail in their object, for the column thus formed would only be 
a kind of first echelon of the divisional park. The regimental 
grouping appears, therefore, to he the most advantageous, 
and would have to be most frequently adopted, in spite of the 
disadvantage pointed out above.” 

“The name of ‘company’ given to the new ammunition 
wagons does not at all indicate the permanent attachment of 
a wagon to each company of infantry, which may, therefore, 
be a cause of embarrassment and disorder.” 

These remarks apply also to the carts used in the English 
and Eussian services. Further, a large battalion wagon will 
not take up so much space on the line of march as two lighter 
wagons or carts. On the other hand it must be remembered 
that both England and Eussia carry on wars in many different 
countries, where no disadvantage can occur from using light 
carts, from the small number of troops engaged, and from the 
heavy nature of a roadless theatre. Eut what has been said 
above probably accounts for the French preference for 
employing few large battalion wagons in place of a 
greater number of small ones. However, Germany has 
followed the example of Eussia, Austria, and England, 
in the use of company instead of battalion ammunition 
wagons. 

With regard to the form of cart, it is objectionable to use 
one, as we do, that is of a special character, and cannot be used 
for any other purpose. The pattern of Maltese cart, to be seen 
in the Eoyal Carriage Department 'in "Woolwich Arsenal, 
and which is known as Mark III., is much better suited for 
the purpose than the present small arm ammunition cart. It 
has a platform 5 ft. 9 in. long by 4 ft. broad, and weighs 6 cwt. 
1 qr. 14 lbs., while the present small arm ammunition cart 
weighs 81 cwt. when empty, and 20 cwt. when full, showing a 
saving of over 2 cwt. per cart, when the cart is used, even when 
including a tarpaulin to cover the ammunition with. This 
Maltese cart can be easily drawn by one or two horses, and has 
the great advantage that when in camp, the ammunition can 


be taken out and tlie cart used for bringing' food from the Com- 
missariat stores, water, wood, forage, &e., or for any other 
battalion administrative purposes. It carries some wooden cross 
pieces, which can.be attached to the shafts, to enable it to be used 
for hand draught. This cart is a very simple one, and can be 
madeandrepaired anywhere, and ifnecessaryindifficultcountry, 
3 horses could he attached to it abreast, or in unicorn fashion.* 

In the English service it would be far better to have 4 such 
carts per battalion or 1 per double company, and as each cart 
can cany 9.600 rounds (the weight of which including’ boxes 
is 1,268 lbs.), this would raise the battalion ammunition 
supply to 40 rounds per man. 

From Table XIX., onp. 300 and the foot-note attached to it, 
we see that, on the battle-field, English troops have a 
smaller total supply of rifle ammunition than any other army. 
The Author thinks that by reducing the contents of the 
valise, each infantry soldier could carry 100 rounds ; engineers 
50 rounds ; and non-commissioned officers, only 20 rounds, as 
these latter should really look after the men and rarely fire 
themselves, (see Chapter XV.) The battalion carts and the 
divisional and army corps ammunition columns should each 
carry 40 rounds per man for units at war strength. This 
would give a nominal total of 180 rounds per rifle on the 
battle-field, and a real one of over 200 rounds per rifle, if 
the non-effectives are not counted. The ammunition columns 
should further he divided into distinct sections for the infantry 
and for the divisional and corps artillery. The want of this 
latter sub-division is a great defect in our service. 

In conclusion, it is necessary to point out the importance and 
even absolute necessity of practising any system adopted of distribution 
of extra ammunition in peace time as a regular exercise until it 
becomes as systematic a habit as that of any other routine work in 
the field, “for this duty can only be assured by means of a 
personnel familiar with manoeuvres of this kind.” This is a 
thing absolutely neglected in the English service. It requires- 
a special training for men to collect ammunition and carry it 
in bags to the nearest group leaders for distribution to the men. 
Besides this the men should be most carefully taught the 
danger of running short of ammunition, and that in every 
case they should keep a small reserve of ammunition for 
sudden surprises and counter attacks have frequently to be 
met. . ■ . / 


*A similar .cart has been recommended by Captain Gv Harris. See 
article on “ Our Ammunition Columns, ”in Vol. XXXI. of The Journal of 
the Soynl United Service Institution, 1887. 




CHAPTER XIV. 


UNCONTROLLED AND CONTROLLED FIRE. 

There are two methods of allowing men to fire : — 

1. Uncontrolled or independent fire,* in which each man fires at 
his own convenience and judgment as to range and objective. 

2. Controlled or collective fire, f in which the independency 
of the fire of the individual men is controlled and directed 
according to the will of their commander. 

Controlled fire can only he executed when the men are 
collected into organised tactical groups or massed bodies, which 
are then used as “ units of fire,” because, under an enemy’s 
fire, one leader alone cannot control a large number of 
individual men, although he can a smaller number of organised 
groups each under a recognised subordinate leader. 

Uncontrolled individual fire is naturally independent fire, 
and anything independent should be avoided as much as 
possible in war, as it is not likely, from being uncontrolled, 
to work for the mutual good of the whole. As General 
Skobeleff said in one of his famous orders in the Geok-Tepe 
campaign ‘ ‘ In the art of affording mutual action has always 
lain and will always lie the secret of victory;” and again, 
before the battle of Lovteha in 1877 he said, “Do not forget 
the sacred duty among all, to give help at all costs, whoever 
yonr neighbours may be.” 

Both uncontrolled and controlled fire have their theoretical 
advantages and disadvantages, but practically, it has been 
found that uncontrolled fire is very pernicious, and is con- 
ducive to great waste of ammunition, and what is far worse, 
to great loss of moral force in the men using it. The 
advantages and disadvantages of the two kinds of fire are as 
follows: — 

Advantages op Uncontuolled Fire. 

1. It allows the soldier the greatest independence to fire 
when and at what he likes. (A doubtful advantage when the 
good of the whole should always he thought of.) 

* The word “individual” is purposely not used here, as “individual 
firing ” does not necessarily mean “ uncontrolled firing” as “independent 
firing” does. 

f Collect iveness of fire necessitates contnl. 
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2. It gives a quicker and more continuous fire than con- 
trolled fire, which, must have pauses for instructions and 
orders. 

3. In certain situations, as in eases of extreme danger and 
excitement, it applies itself hotter to the moral state of the 
soldier, because it does not require a continued attention to 
the commands of the leaders, as a controlled fire does. 

Disadvantages of Uncontrolled Dike. 

1. When once begun, especially when near the enemy, it 
can neither be regulated nor moderated, and degenerates into 
a rapid, wild and inaccurate fire. 

2. From not being able either to regulate or moderate it, it 
conduces to an excessive consumption, and therefore waste, of 
ammunition, and to disorder. 

3. There is no check as to what the men are firing at, or if 
they are using the proper sights, or even that they are 
aiming. 

4. It soon produces in front of stationary men such a thick 
smoke that the object fired at is completely hidden — a dis- 
advantage which does not show itself to the same degree in 
controlled fire. 

5. It presents to a commander such great difficulties in 
controlling both the fire and the men, that it almost renders any 
required offensive advance impossible which is not already in 
operation when the uncontrolled fire begins 

6. It has a very bad effect on the moral spirit of the men, 
as it tends to increase the excitement, by causing an impression 
that danger is near, and as the ammunition decreases, so does 
the courage of the men engaged, unless fresh troops or 
sufficient ammunition are forthcoming at this moment. 

7. The fire cannot be readily directed from one object to 
another, or the sights altered. This is very important when 
the enemy’s cavalry are to be feared. 

8. It is the least terrifying kind of fire to an enemy, 
especially at the longer ranges. 

9. It is almost always frontal and unconcentrated. 

10. Its efficacious use at all ranges requires a higher state 
of discipline and training among the troops than is usually 
possible. 


The only way of controlling independent firing to any extent is by 
means of shrill whistles, and by accustoming men in peace time to cense 
tiring when thej ? hear them. 
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Generally, once an uncontrolled fire is allowed to begin, 
especially if the enemy is near at hand and the excitement 
great, it will continue unchecked until the last round has been 
spent, from the natural tendency or inclination of the men to 
fire as hard as they can, for the purpose of keeping their 
spirits up, so as to enable them to stand the intense mental 
strain of the moment. In very heavy firing neither bugle, 
nor voice can be heard to put a stop to it, though foreign 
writers assert that a very shrill whistle can be used for 
this purpose with effect. Therefore this uncontrolled fire 
should be used as rarely as possible, and to practice it at 
drill is considered, by some writers, not only needless but 
positively harmful. At short ranges, in close contact with 
the enemy, any controlled fire will of itself degenerate into 
a rapid uncontrolled fire, the men wall no longer pay any 

at uition to orders for control, and the pauses will disappear. 

There is no need to order independent or uncontrolled fire 
in such cases, for no prohibition will prevent it. 

Advantages of Controlled Fire. 

1. Not a round of ammunition can be fired without orders. 

2. It gives the means of regulating the intensity of the fire 
by the rapidity with which the words of command are given. 

3. It gives the means of seeing that all the rifles are 
directed on the named spot, and that the men use the sights 
ordered. 

4. The fire can he stopped to allow the smoke to clear off, 
when it gets too thick. 

5. The pauses in the fire can be as long as the commander 
pleases. 

6. The pauses enable orders to he passed down the line as 
to what is to he fired at, the sights to he used, when to cease 
fire, when to advance, &c., and has a quieting effect upon 
the men when the} 1 - are tending to get out of hand. 

7. It permits the commander to control the effects of the 
fire, according to the results he sees produced. 

8. It enables the fire to he stopped at will, on an order, 
which permits of an immediate offensive advance from the 
defensive or halt. 

9. The fire can he rapidly directed from one object to 
another, such as to oppose an unexpected charge of cavalry. 

10. It allows a change of elevation to he made at any 
instant. 
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11. It allows of a use of, combined sights when means of 
ascertaining the distance accurately are wanting. 

12. It allows of seeing whether the men are aiming or 
Bring wildly. 

13. It gives better results at all ranges, because if men are 
left to themselves, they always fire at a prominent object 
only : a controlled fire can be directed successively against all 
parts of the enemy’s line. 

14. It has a sudden and therefore offensive character. 

15. It has a very terrifying’ effect on the enemy, when the 
range is known and the fire is well delivered, as it suddenly 
pours in at once a searching concentrated mass of bullets at 
one spot, while in uncontrolled fire the fire cannot be concen- 
trated and so the bullets fall here and there. 

16.. It shakes the moral force of the enemy by the sudden 
loss of a number of men. 

17. It requires less discipline and training on the part of 
the men to get good results. 

Although the following remark of General Brialmont was 
made with reference to formations, yet it can be equally well 
applied to the relative moral effects of controlled and un- 
controlled firing. “Men in column are more powerfully 
impressed by losses than men in line, especially if they halt to 
fire. This is because the men killed or wounded in a deep 
mass are seen by a greater number of soldiers than the same 
number of killed and wounded men in a thin line. This 
difference of moral effect is especially felt when infantry is 
exposed to artillery fire.” General Brialmont might also have 
added “ or to a collective infantry fire.” A given number of 
men falling at the same instant will produce a greater de- 
moralising effect on the remainder of the men than an equal 
number of men falling here and there, singly or in twos and 
threes. 


Disadvantages op Controlled Dire. 

1. The greatest rapidity of fire cannot be obtained from it, 
from its requiring pauses for instructions to be given, but this 
rapidity of fire is rarely wanted until the closest ranges have 
been reached, while it soon causes such a thick cloud of smoke 
that the object cannot be seen, which must decrease the efficacy 
of the fire and cause a great waste of ammunition. This 
extreme rapidity of fire only takes place when it becomes 
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uncontrolled from the proximity of the enemy, and when the 
objective therefore is near enough to be hit by being in the 
dangerous zone of the rifle when the latter is placed parallel 
to, or better still, slightly inclined towards the ground, which 
is the only rule for aiming that can be followed in a thick 
smoke. 

2, It is unsuitable to certain demoralising situations, as for 
example, the very close approach of an enemy, which keenly 
impresses a soldier, and makes him inattentive to the voice of 
his commander. 

Controlled firing is only possible when the troops have 
sufficient calmness and presence of mind to listen to orders. 

In European warfare this is rarely possible at the short ranges, 
except on the defensive, when the firing line is sheltered by 
natural obstacles or by entrenchments. 

From the above examination of the properties of controlled 
and uncontrolled firing, we find that a controlled fire unites the 
greatest number of advantages and ought therefore to be 
preferred for all cases for which it is suitable. Therefore 
uncontrolled fire should only be tolerated when a controlled fire 
is not possible, viz., when in very close proximity to an | 

enemy. 

Whatever the disadvantages of controlled fire mag he, they will \ j! 

he amply compensated for by the control maintained over the men, by 
the certainty that ammunition will not be wasted that the sights 
will be properly adjusted, and that the fire is directed where 
required. 

“Fire can be executed in two ways: by command, or 
independently. Experiments have been made with both 
alternately. In war, it is very -important not to waste ammu- 
nition uselessly; the fire ought to cease immediately that 
the objective disappears, or when it offers too small a surface ; 
the officers ought therefore to be masters of it, and, in this 
point of view, fire by command has the preference.” — (O.C. J . ) 

u Controlled fire preserves us from the thoughtless firing of 
a soldier who believes he has acquitted his conscience by 
having fired off all his cartridges without considering the 
nil results which arise from such a badly organised fire.”— 

(Okounef.) 

“Controlled lire renders a commander capable of carrying 
forward his men at the exact moment he judges opportune : 
beholds them better in hand so to say; controlled fire pro- 
duces on the enemy an overwhelming moral effect, because it 
presents to his mind a feeling of order and consequently of an 



orga nis ed force ; it prevents waste of ammunition in a futile 
firing ; in a word, wlien properly applied, it should absolutely 
prevent the success of an offensive movement on the part of 
the enemy.” — -(Girard.) 

“In an uncontrolled fire soldiers do not adjust their sights 
properly ; they fire quickly, the smoke prevents them from 
seeing before them, the noise of the firing drowns the voices 
of the leaders, and even the sound of bugles, and thus the men 
continue to uselessly waste tbeir cartridges.” — (D’Azemar.) 

The Italian regulations say, “The maximum effect of fire 
can only be obtained so long as the fire can be concentrated 
on the point which seems to he the most important, and in the 
shortest time possible.” This can only be done by means of 
a fire perfectly under control. 

Every cartridge may be life or death to a man, so he should 
never waste a round. He should never fire where he cannot 
see anything to fire at, hut he may fire at smoke and ought to 
do so, to intimidate the firer there, and so demoralise him, 
and make him fire wildly, while he may even hit him. 
Victory is not decided by mere loss of numbers only , but it is gained 
by that side which can first- intimidate or demoralise its opponent. 

“ The Germans have very strong ideas on the character 
which ought to he given to fire in battle. They do not hold 
with a slow, continuous, progressive fire ; in their opinion, the 
action of fire should in all circumstances be sudden, unex- 
pected, and powerful in order to present an offensive character. 
Thus, this action can only make itself felt during successive 
very short intervals, separated by a pause, during which order 
and calmness are re-established, smoke is allowed to dissipate, 
and orders relative to the objectives to he fired at, the elevations 
to be used, are given.* The effects of suddenness and the 
power of the fire obtained by means of such an intermittent fire 
apply equally well to a decisive or to a demonstrative action 
(such as true or false, or principal or secondary attacks) ; a 
continuous fire has not the same effect. Also, an inter- 
mittent fire appears destined to he retained in the future, from 
necessity, because it is the only kind possible and admissible 


important that men should bet-rained to pass orders along- 
of necessity, for at least a length of 50 yards. Such a 
orders would have a good steadying effect on men who 
to become excited. Instances have occurred when men, 
made to go through the manual exercise in order to 
'ing got rather out of hand. 
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with magazine rifles, which are likely to become the armament 
of infantry.” 

Further, an intermittent fire allows of efficaciously main- 
taining fire discipline, and of cheeking the troops who have a 
tendency to prematurely expend their ammunition and to get 
out of hand. The economy and the regulated expenditure of car- 
tridges is, and will always •remain, a vital question in the tactics of 
modern fire. 

The regular pauses of controlled filing should be obtained 
by the fire of large units ceasing, as a whole, for a sufficient 
time. If the pauses are only obtained by small groups, one 
of these will finish before another, and perhaps begin again, so 
that no real pause in the firing line will occur for orders to be 
transmitted, or to allow’ the smoke to dissipate, and it will 
have all the appearance to the enemy of a continuous fire, 
losing thereby the moral effect of suddenness. 

We have said that uncontrolled fire should be reserved for 
very close ranges, in which exact aiming is not so essential, or 
indeed is impossible, from the smoke, which always hangs 
about a heavy independent fire, but which only requires that 
the rifle should be fired parallel to or rather inclined towards 
the ground. To decide on this range we must consider the 
ballistic qualities of the rifle. 

Now, as a general rule, when once within the effective 
range of the enemy’s fire and until the assault takes place, the 
men will lie down to fire, so as to offer the smallest mark 
possible, and besides, when lying down, inequalities of the 
ground may be used which are valueless to men in other 
positions. It is astonishing what a very small irregularity 
of ground hides a lying down man from view. The lying- 
down position also gives longer dangerous zones. (See p. 64). 

When a man fires lying down, his rifle will be about one 
foot from the ground. Now, first taking the ease where the 
men will not aim in their excitement, when the Martini-Henry 
rifle is fired exactly parallel to the ground (i.e. with no 
elevation), at a height of one foot above it, the bullet will 
first touch the ground at a distance of about 125 yards from 
the muzzle. But by’ the time the soldier has come to within 
400 yards of the enemy his shoulder is tender, lie is very 
excited, and his moral force is highly strained and he is 
anxious to fire as quickly as possible. All these causes tend 
to make him fire very high, while bringing the rifle up to the 
shoulder tends still farther to throw the muzzle up, and 
experience only shows this to be the case. Thus practically- 
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under the conditions of war we should find that a man lying 
down and firing from, his shoulder will make his fire sweep 
over the first 400 yards in front of him, counting ricochets, as 
of course, much of such fire will he ricochets, and will he 
almost equally effective when directed against the thick firing 
line of the enemy. 

Now, taking the case of men who will aim, in Part I., it was 
shewn that if a man, with a Martini-Henry rifle, used the 
400 yards elevation with a fine foresight, or the 300 yards 
elevation with a full foresight, and aimed always at the 
enemy’s feet he would always hit an upright man at any 
distance up to 400 yards. 

Therefore, up to 400 yards, or as near as we can get to the 
enemy, we should employ controlled fire which enables us to 
assume the offensive readily, to control the fire, and to hold 
the men in hand, while it has a high moral effect on one’s own 
men, and a had one, especially if well directed, on the enemy. 
Having got as close as possible, say 400 yards, or even nearer, 
the strain becomes very great on the men, and we cannot 
prevent a rapid uncontrolled fire. Any hope of forcing the 
men forward now against their instincts mil he hopeless. Now 
comes a period of the most rapid fire. This will be the 
critical moment of the fight ; soon a desire or panic to rush 
forwards or backwards, will seize the men; if the enemy is 
demoralised and consequently relaxes his fire, or retires, then 
the men wifi rush forward to victory, but if the enemy is not 
shaken, and still pours in a deadly steady fire, then the men 
must recoil before it with terrible slaughter. A rapid short 
range fire is not an accurate individual fire, hit defends for 
its efficacy on the grazing power of the fire of the mass of troops. 
The French musketry regulations say that, “a rapid fire, 
executed at from 220 to 330 yards, only owes its efficacy to 
the flatness of the trajectories. One is forcibly led to use it 
when the moment of the final crisis arrives. Its duration 
will he very short, and this crisis will be followed by the 
solution.” A rapid fire is most fatiguing to the men, and 
cannot possibly he maintained long. (See Chapter VII.) 

Hitherto wo have only considered the soldier as pitted 
against ah enemy as well armed as himself, and equally skilled 
in the use of the weapon. Against an inferior fire or enemy, 
a controlled fire will be just as effective at these short ranges, 
and may he feasible to maintain, because as the men will not he 
so excited or demoralised by previous losses, a greater control 
over the fire will he possible. But at all times, we must 
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remember that so many causes tend to make uncontrolled fire 
inaccurate (viz., hasty firing, individual faulty appreciation of 
distance, badly adjusted sights, and thus waste of ammunition, 
smoke, and the tendency that such a fire has to weaken the 
moral force of the men), that we ought to try and keep it for 
the shortest ranges only. As has heen pointed out before, the 
longer the range, the more necessary is it to use collective 
firing, so as to increase the chance of hitting*, and also the 
longer the range, the larger, if possible, should be the number 
of men firing at the same mark. Controlled fire allows a deli- 
berate aim to be taken, and a deliberate and far more accurate 
estimation of range ; it allows of watching the men adjust 
their sights, and of controlling the expenditure of ammunition ; 
there is much less smoke with it than in uncontrolled fixing*, 
while this smoke clears away quicker ; it tends to increase the 
moral force of the men, besides which, it does not form a 
continuous line of smoke, continually showing one’s position 
to the enemy. Thus in every case, controlled firing is best, 
and should be maintained until the enemy is so close as to 
render it impossible to be carried out, from the excitement 
and tension of the men’s minds, and then a rapid uncontrolled 
fire must he permitted, — in fact it cannot be stopped, for 
the men will take to it of their own accord. The worse the 
enemy, and the better one’s own troops are, the less will this 
distance be, and vice versa. 

Thus controlled firing is essential, because it is of the greatest 
importance that a commander should not cease for a single 
instant, if possible, to have his men perfectly under his hand, 
if he wishes for success. This can only be done by con- 
trolled firing, as an uncontrolled fire, unless in exceptional 
eases, reduces the power of control over the men to a 
minimum. 

“Thus the education of the soldier ought to be directed 
towards a severe fire discipline, so that a commander may, in 
the middle of a combat, obtain every advantage from the 
rifle, and he able to pass suddenly from the defensive to the 
offensive, when the opportune moment, always short in war, 
presents itself.” 
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CHAPTER XY. 


FIRE DISCIPLINE AND THE CONTROL AND DIREC- 
TION OF FIRE.-FIRE UNITS OR GROUPS. 

Now, since infantry in action acts almost exclusively by fire, 
it can only obtain a superiority over an enemy by means of a 
superiority of fire. This superiority is gained, other things being 
equal, either by a numerical superiority, by a greater efficacy of 
fire, or by a greater rapidity of fire, combined in eac-b case with 
a great consumption of ammunition, and suitable formations of 
small depth, to prevent excessive losses from the enemy’s fire. Con- 
sidering opponents equally well armed, numerical superiority is 
limited by the space available for the troops; greater efficacy of 
fire, by the training received in peace time ; the consumption 
of ammunition in action, by the amount carried by the soldier, 
to which may be added the extra quantity which may be issued 
to him before entry into action ; and the rapidity of fire, by 
the loss of accuracy which it entails when pushed to extremes, 
the available supply of ammunition, and the facility of 
replenishing it. With regard to the formation, the greatest 
amount of fire, from a given front, is obtained from troops 
in line, in close order, two deep ; but long lines in such a 
formation are not manageable, and would suffer great losses 
under modern fire, and hence opened out lines in single rank 
are what are now-a-days used, at all events in the earlier 
stages of the fight, until the enemy has been demoralised and 
the efficacy of his fire so reduced as to admit of denser and 
deep or formations . 

Infantry fire, in order to be efficacious, must be directed by 
the troops in extended order on comparatively few objectives, 
at a time, so that it may be of a collective nature ; in a word, 
grouping of skirmishers and concentration of fire is the 
modern idea of fighting. The great range of modern rifles 
allows of the concentration on a single object, not only of the 
fire of the troops immediately opposite it, hut also of the 
neighbouring troops ; and the grouping of these troops, and 
placing them under the direct control of their officers and 
others, facilitates the “direction of the fire,” and permits 
of the needful concentration of fire, which is necessary to 
obtain the greatest effect. Besides, it is the officers alone 


854 


who are capable of deciding -when the opportune moment 
arrives to open fire ; they alone can judge of the results 
to he expected, and estimate whether the consumption of 
ammunition null he remunerative or not, or even advisable 
from the facility and means available at the spot for replen- 
ishing it. 

The French regulations express themselves in the following 
manner on the general principles for conducting fire in 
action : — 

i; Fire is the preponderating element in battle. Its action 
must not be abandoned to individual initiative, or else it will 
degenerate into a useless fusilade, cause a waste of ammunition, 
and accordingly expose the troops to the danger of finding 
themselves practically disarmed at the decisive moment. 

“ The duty of controlling the fire falls on the commanders of 
the companies forming the fighting line , and on the officers employed 
in this line. 

‘ 1 The captain determines the objects to be fired on, the nature 
of the fire, the fractions of troops to be thrown into the line 
during the whole period of preparation. He orders the 
general distribution according to the object to be attained, 
reinforces the line according to the necessities of the fight, 
and, while leaving to the officers under his orders the 
necessary initiative for the execution of the duty which he 
has assigned to them, he watches that the fire does not 
deviate from the direction which he has assigned to it, and 
tries to control it up to the last moment. 

“ The sectional commanders (according to the orders they 
have received) indicate to the men the sights to be used, 
point out the objective to be aimed at, the number of cartridges 
to be fired, and regulate the intensity and duration of the fire. 

“ The duty of the commanders of the smaller units (i.e. 
groups), is to watch that the orders are carried out concerning 
the sights to be used, the direction of the fire, the pauses and 
re-opening of the fire, or in a word, to assure the execution of 
the orders given. 

“The control of fire requires calmness, decision, skill in 
estimating distances, tactical judgment to appreciate the 
importance of the different objectives that present themselves, 
as well as a complete knowledge of the properties of the 
ground, the ballistic qualities of the rifle, and of the effects it 
can produce.” 

The German regulations say with regard to the control of 
fire in action:-^- “In action, the utilisation of the rifles, as long 
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as control of fire exists, belongs to tie leaders. A rational 
employment of the fire is one of the essential guarantees of 
success. The necessary conditions to obtain it, are — calmness, 
tactical judgment, skill in estimating distances, gift of obser- 
vation, correct appreciation of the ground, and knowledge 
of the ballistic properties of the weapon.” 

The first principle in action is to concentrate the lire on the 
important points, and to put in action the greatest number of 
rifles possible, so as to obtain the desired result in the shortest 
time. To do this, the following’ questions ‘would, during the 
period of preparation for the assault, pass through an officer's 
mind in about the order given. “ When shall I open fire, 
and what number of rounds must I expend ? What number 
of men must I place in the firing line ? "What is the exact 
line on the ground on which I must extend them ? What 
named objectives must I specify to them to fire on? What 
is the range of these objectives, and what sights must the 
men use ? What kind of fire must be used ? What intensity 
should the fire have ? What attitude should the men fire in ? 
How can I best observe the results of the fire ? ” 

Having determined on an answer to each of these questions, 
an officer has still to ask himself during the period of exe- 
cution, when the advance to the assault takes place, — “Shall 
I let my men fire while in movement ? What number of 
rounds am I to let the men fire at the halts after each rush 
foi’ward? When shall I order the bayonets to he fixed?” 
Besides these questions, an officer must also frequently ask 
himself- — “How is my expended ammunition to he re- 
plenished?” 

The direction of the fire consequently means (1) the deter- 
mination of the moment of opening fire,’" the estimation of 
the number of cartridges to be used to attain a definite result, 
and the consideration whether the existing phase of the fight, 
as well as the available supply of ammunition, and the facility 
of replenishing it, will justify such a consumption; (2) the 
determination of the force required in the firing line, in order 
that the number of cartridges deemed necessary may be fired 
in the desired time; (3) the choice of the ground to he 
taken up by the men; (4) the selection and allotment, 
amongst the body of troops firing, of the objects to he fired 
on ; (5) the determination of the range and choice of sights 


* This is more with reference to the period before the actual offensive 
attack takes place. 

z 2 


856 


to be used ; (6) tbe determination of tlie kind of fire to be used ; 
(7) tbe intensity of tbe fire to be kept np ; (8) tbe choice of 
tbe attitude to be taken up by tbe men firing; (9) tbe obser- 
vation of tbe results obtained ; (10) tbe advisability of allow- 
ing men to fire while in movement or not ; (11) tbe number 
of rounds to be fired at tbe temporary baits after each rush or 
bound in advance; (12) tbe choice of tbe moment when 
bayonets should be fixed; and (IS) finally, the supply of fresh 
ammunition and means of providing it during the various 
phases of tbe fight. 

The control of the firing consists in tbe carrying out of 
the above orders, that is, in ordering tbe elevation, the objective 
to fire at, the number of rounds to be fired, and tbe kind 
of fire to be employed, in seeing these orders obeyed, and in 
watching- that tbe men take careful aim, with the required 
elevation, and on the desired object. 

The direction and control of fire are included under the 
name of fire tactics. 

Fire discipline, or the execution of the, fire, may be defined as 
nothing but the unhesitating habit, developed in the men by 
instruction and training, of commencing, or ceasing, or relaxing 
the fire, or of concentrating it upon a defined object, all in 
obedience to the deliberate will of the commander. JVo firing 
should ever he permitted 'without orders, and it should cease 
immediately the command is given for it to cease. 

The Italian regulations say that “In order to obtain the 
maximum effect from infantry fire, the indispensable conditions 
are A rigorous fire discipline on the part of the troops who 
execute it, and an intelligent direction on the part of the 
leaders who command it.” 

Up till lately, in Continental armies, the company* 1 of 200 
to 250 men was considered as the “unit of fire,” and, 
therefore, most of the duties of directing the fire belonged 
to the commanders of the companies in tbe firing line, 
while the duty of tbe sectional commanders and non-com- 
missioned officers was to control tbe fire of the men, by 
taking care that they aimed at the object indicated, with the 
sight ordered, that they carefully observed the proper in- 

_ * A German company of three “ziige” consists of 250 men in war 
time, and, in action, has a “ zug ” or one-third of the men extended in 
the firing line, the remainder being in support. The Austrian, Italian, 
and French companies consist of 250 men, divided into four sections each. 
These companies, after the first few days campaigning, will only muster: 
; about 200 meii each, even before an action takes place. 
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tervals of periodic firing, that they expended only the numbers 
of rounds ordered, and that they did so in the time fixed. The 
sectional commanders were the agents of the company com- 
mander in all that related to the control of fire, and abroad, 
where the sections are further sub-divided into groups, each 
under a leader for control and guidance, the sectional com- 
manders were assisted in this duty by the group leaders. 

But lately in the German and other armies this duty of the 
fire direction has been also thrown on to the sectional com- 
manders, from the difficulty that the company commanders 
have in commanding and directing such a large body of men 
under fire as a company of 200 to 250 men. The direction of 
the firing is thus confided to the officers and section leaders 
in the firing line, the actual control of the firing is left to the 
group-leaders, while fire discipline is required of the men. „ 

The complete maintenance of such a sub-division of duties 
is only possible at some distance (about 400 yards and over) 
from the enemy, before such serious losses have occurred as 
must entail an irregular mixing of groups and sections on the 
troops in rear being sent forward.* The Germans try to avoid 
this irregular mixing as long as possible, which must loosen the 
control, and when it must take place they make the small 
groups and sections in the firing . line close in on them- 
selves, as required, as the losses occur, and then reinforce 
them by bringing up complete groups or other units into 
the gaps so left. But even when tins is not possible, or 
has not been done, there is an immense value in having a 
number of men, accustomed to lead in a firing line in 
order to try and guide and direct the confusion and so to 
lessen it. Men must be taught in peace practices to attach 
themselves to the nearest commander, and to obey the rank, 
and not merely the person only, so as to accustom them to 
obey strange leaders when under them. Two things are 
necessary for this, (1) that each soldier should have the 
strongest conviction of the uselessness of independent fire at all 
ranges over 400 yards, and of the efficacy of a collective 
fire ; and (2) discipline among the men — the key note of every 


* Much confusion of ideas has arisen from an improper use of the words 
“mixing of units.” The words “ irregular mixing” are purposely made 
use of here. The Author has, on p. 427, endeavoured to define the expression 
“mixing of units ” more clearly, and to put a limit to its use. A regular 
mixture of units, by placing them side by side, cannot have the same 
disadvantages as an irregular mixing of "them, causing them to he all 
jumbled up anyhow together. 
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success in war. All the above remarks can be applied per- 
fectly well to tbe English organization, except the remarks 
concerning group-leaders, as we have not yet introduced the 
group system in our attack formation. It is to be hoped 
that, in the future, the non-commissioned officers of the 
English army will be taught and allowed to lead and control 
the action and fire of the men in both close and extended 
order. 

The sections of Continental companies, when mobilized for 
war, vary from 60 to 80 men in strength, and these are 
sub-divided into groups of from 8 to 16 men ^ each, each 
under a non-commissioned officer or old soldier,* and which 
are given a bond by being used for administrative purposes, 
and for the sub-division of duties in barracks, camp and 
quarters. "When the non-commissioned officers have been 
well taught, and consequently looked up to and respected by 
the men, it must have a great influence in action, especially in 
the final confusion of the fight. At the shorter ranges, groups 
are soon broken up by the dissolving power of the modern 
breech-loader, and get mixed up by the fresh arrivals of troops 
from the rear. Now comes to the front the effect of any dis- 
cipline and peace instruction that the men have had to place 
themselves under the nearest leader, even if a non-commis- 
sioned officer, in order that their fire may be given the greatest 
effect by being used collectively. The following extract is 
taken from the well-known pamphlet, The Frontal Attach of 
Infantry : — “ The importance of non-commissioned officers 
depends less on their command of appointed groups than on 
the influence which their position, experience and matured 
character insures them over the skirmishers in their vicinity. 
They are the mainstay of the officer in the exercise of his 
influence over the skirmishing line. They should be the first 
to follow him, and so draw the men on by their example, and 
in an emergency they must be able to take his place. Eor 
this it is necessary in peace time to make every endeavour to 
develop their intelligence for tactical relationsf and country, 
and to elevate them both mentally and morally. 


* The German group consists of eight men only ; the “ zug,” a third 
of a company, contains 10 of such groups, under the officers and non- 
commissioned officers of the “zug.” The French and Austrian groups 
consist of 14 men in war time, and four groups go to a section, or 16 
groups to a company. 

t Tactics cannot he separated from fire. Modem tactics is the art of 
obtaining the greatest development of fire with the least loss to oneself. 
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“It is. however, 'the company officers who are of the 
greatest importance for the maximum development of the whole 
strength of the skirmishing light. They must have the 
greatest impulse for independent activity, so as to seize 
immediately each opportunity for action. They should have 
sound tactical judgment, so as to survey the situation quickly, 
and make dispositions accordingly, so as to join in the fight 
properly, either by an opportune support of another detach- 
ment or by taking advantage of any weakness displayed by 
the enemy. Lastly, they should have a knowledge of country, 
so as to be able even in action to detect the slightest advantage 
offered by it. 

“ Training men to independent action may tempt them to 
get away from control sooner than they should, for greater 
independence, and so destroy all order and power of guidance 
of the whole, especially at a time when the extent of ground 
covered by the extended troops, and the tax made on them by 
the impressions of the action, have enormously increased the 
difficulties of the command.” 

Continental practice does not, however, agree with another 
extract from the same work, namely, — “ The system of 
working men by groups in the firing line in peace time is 
very pernicious, as it makes men look to the group-leaders 
for everything; the men get accustomed to be led, and do 
not make any use of their intelligence. ” From what has 
been said, this leading of the men in the firing line is just 
what is wanted to obtain mutual action, and it requires the 
fullest intelligence of the man to allow himself to be thus 
led. The independent action of men in the firing line, at 
ranges over 400 yards, cannot be too strongly deprecated. 

The Germans, who have perhaps studied this question 
most deeply, are unanimous in declaring that fire discipline 
must be principally obtained by the moral ascendancy of the 
leaders over their men ; but they own, that even with this 
ascendancy the control of the fire can only be maintained up 
to a certain point. 

The most perfect supervision will lead to no result unless it is 
supplemented by the most stringent fire discipline, and it cannot 
be too strongly impressed that it is only when every soldier has 
been well practised in this fire discipline that the full effect of 
modern rifles can be obtained . . 

When direction and control are no longer exercised, fire 
must become irregular, and therefore, as a principle, the 
company and sectional commanders must endeavour to preserve 


the control of the fire as long as possible, even in the shortest 
ranges. 

“To keep their men in hand ought therefore to be the 
constant and principal preoccupation of every company officer in 
all peace exercises ; they ought to try and maintain the direc- 
tion of the fire as long as possible, even when their men have 
entered into the zone of short ranges. If they know hoAv to 
do this, if they succeed in time of peace in inculcating into their 
men this fixed conviction of ‘ not to fire a single shot without 
the approval of the nearest officer,’ then they may hope to 
obtain in the field snob a fire discipline as will be fruitful of 
great results.” 

Now let us deal in detail with the first twelve different 
parts of the dnty of direction, mentioned on pp. 355 and 856. 
The thirteenth heading, on the supply of ammunition, has 
been fully dealt with in Chapter XIII. and will not he re- 
ferred to again. 

1. The Distance at which Dike should be Opened and 

the Number op Cartridges to be Used to Attain a 

Definite Object. 

No definite rules can he laid down for such an estimation, 
hut it is greatly governed by the cover available, the existing 
phase of the fight, the target offered by tbe enemy, the avail- 
able supply of ammunition, and the facility of replacing it, all 
of which must be well considered, in order to come to a con- 
clusion whether such a consumption is justified. This is much 
more important for the attack than the defence, as the means 
of supplying men constantly moving towards an enemy over 
fire-swept ground are far harder than those of supplying 
stationary men under cover. Naturally, the first rule is to 
approach the enemy as near as possible, so as to open the 
most efficacious fire possible. 

“ Commanders of companies in the fighting line ought, on 
principle, to order commence firing, not when the infantry fire 
of the enemy becomes dangerous, hut when the line has got 
to such a distance from the enemy that its fire is effective.* In 
advancing to the attack, and as soon as the artillery pre- 
paration is at an end, they should endeavour to push their 

* The effective range at any moment depends on the accuracy with 
which this range is known, and the size and exposed height of the 
objective. - The general opinion, however, is that men should he allowed 
to _ fee a little early in. the fight, while advancing, to keep the offensive 
spirit up, and not to demand too much from them. 
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filing line within effective range of the enemy, that is in 
principle (theoretically) .up to 400 yards, then immediately to 
reinforce the line in each company, and then to commence 
firing. 

“Nevertheless, the most determined advocates of this close 
fire allow that the troops of the first line can only fulfil the 
requirement of getting within effective range of the enemy, 
when the ground on which they move is particularly favour- 
able. Should it not he so, fire must be opened before arriving 
at 400 yards, that is to say at some distance between 800 and 
400 yards. 

“ In the German army it is held that when on the defensive 
fire should he opened sooner than on the offensive, as a rule 
at 800 yards. This divergence of practice is justified by the 
facts that, for the defensive, the ranges are more accurately 
known, and may even be marked, the supply of ammunition is 
easier, the men are under cover and can fire from a rest. 

“It is needless to say that if, before arriving at 800 yards 
distance, the enemy should offer a favourable mark, a fire of 
masses would be directed upon it. 

“ All the commanders engaged, but particularly those com- 
manding units not yet within effective range of the enemy,* 
should always try to estimate the amount of ammunition which 
.must be expended to attain a definite object, and consider 
whether the immediate situation of the fight, the local avail- 
able supply of ammunition, and the facility for replenishing 
it, will justify the required expenditure. 

“ In the case of a false attack, or a delaying action, it may 
be absolutely necessary to execute a vigorous fusilade, or to 
keep up a more or less lively fire at distances more or less 
considerable, although there may be little hope of inflicting 
serious loss. The obj ect to be gained, in these eases, is to deceive 
the enemy, and to keep him tied to the spot ; the fire should 
therefore he regulated accordingly, hut the commander should 
always take account of the amount of ammunition required 
for the action which he is ordered to carry out, and arrange 
for a proper supply of cartridges to replace the expenditure. 

“These considerations of supply, therefore, exercise great 
influence infixing the moment when the order to commence 
firing should he given. It is quite certain that a body of 
troops supplied with an unlimited amount of ammunition 

* For example, troops in the first line, while the artillery preparation is 
going on, or troops in second line, or troops sent to execute a false attack 
or a delaying action. 
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would scarcely need to think of waste, and might open fire at 
much greater distances than those which have been laid down 
for ordinary practice. Moreover, it is not to be forgotten 
that, in an attack, opening fire at too great distances 
diminishes the offensive power of troops, and gives a pro- 
tracted character to the attack. It may be added that the 
moral force of the troops is injured by seeing that their tire is 
ineffective whilst that of their adversary increases in power. 

■‘Commanders of companies judge the expenditure of 
ammunition and estimate the number of rifles to he brought 
into play by certain very simple data,” obtained by calculation 
from the results gained by peace experiments on the. effect of 
modern rifle fire at different ranges on different formations, and 
on the different positions of standing, kneeling and lying down. 

Beyond the limits of accurate independent fire, certainty of 
effect is only to be obtained by the collective fire of a 
great number of rifles on the same object. In this case only 
can we count on a certain percentage of hits, which will 
depend on the height, breadth and depth of the object. 

For practical purposes, Tables IX. and XIV. (pp. 145, 170), 
show sufficiently well the relative proportion of losses, between 
the line and column, lying down and standing, and gives 
sufficient data for ascertaining the desirability or otherwise of 
opening fire. 

The following simple data, obtained by calculation from 
Table XIV., are given by Major Von Metzier : — 

“When the object represents a line of men standing up, 
and is divided into spaces equal to the breadth of a man, one 
hundred shots give at 440 yards twenty hits, at 770 yards ten 
hits, and at 1 ,100 yards five hits. 

“ Against a kneeling enemy, at medium and long ranges, 
the results would he less by a half, and if he were lying down 
they would he one-fourth only. Against an extended line the 
results would he a half, third, &c., according to the density of 
the line; against a company column the losses up to 770 yards 
would be more considerable,* and beyond that distance would 
even he doubled.” 

All the numbers given in the above statements can only he 
considered as approximative. 

To get a good effect against objects over 770 yards requires 
a large expenditure of ammunition, and if it is to he quickly 
attained, as should he invariably done when possible, a pro- 
portionately large number of men must be employed. Under 


* See General Brialmont’s remarks on p. 171. 
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certain circumstances, however,-. a good effect against large 
objects, such as batteries and closed bodies of troops, may 
be obtained up to 1,300 yards. 

The data given in Tables IX. and XI. show the approxi- 
mate connection between the number of hits and the 
ammunition consumed. 

As an inefficacious lire weakens the moral force of the men 
delivering it, and raises that of the enemy, therefore before 
opening fire the company commander ought always to consider 
if the consumption of cartridges thought necessary to attain 
a certain object is in harmony with the result hoped for, and 
is justified by the situation of the fight and the supply of 
ammunition available. If the company commander sees no 
result from his fire he should at once stop it, and wait for a 
more favourable opportunity for re-opening fire. 

With the question of the amount of ammunition required 
for a definite object, the question of the distance -of the object 
is intimately connected. We see from the above-mentioned 
tables that the longer the range , the greater is the amount of 
ammunition required to he expended to gain the same result. Thus, 
this fact combined with the supply of ammunition available 
and the role that the particular body of troops has to play, will 
decide whether the fire may be opened at once, or reserved 
for a closer range. The closer the enemy is approached the 
harder it will be to break off the fight, should this be required 
to be done. 

The French regulations say : “ The distances at which fire 
may be opened depend on the greater or less facility of 
correcting the fire, on the form of the ground, on the vulnera- 
bility of the objectives, and on their tactical importance. 

‘ £ The only result of fixing' at a distant objective is to demoralise 
a body of men, to retard their entry into action, and thus to give 
greater chances of success later on; the occupation of an 
important point, such as a bridge, a debouehe which an enemy 
must pass through, &e., can be rendered difficult by it ; but it 
rarely produces decisive results, the only results aimed at in a 
decisive action. Thus its usage demands a sound and 
carefully weighed appreciation of the situation, and it must 
not be left to the initiative of leaders of all grades. As a 
rule it is the battalion and company leaders who will deter- 
mine the object, the time, and the duration of such a long 
range fire. 

“It is especially at the short distances that it is necessary 
to have available a great number of cartridges and rifles, in 
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order to have a decisive superiority at the time when the fire 
produces the surest and most powerful effects. 

“The preparation of the attack at long distances belongs 
to the artillery, and it is only exceptionally that infantry can 
join in it. 

“A premature opening of fire in the fighting line only 
prolongs the fight, and leads, therefore, to a weakening of the 
ammunition supply and of the moral energy of the assailants. 

“On the offensive, in open ground, the firing line ought 
never, as a rule, to open fire beyond 800 yards. Intersected 
and close ground allows it to approach to short distances 
without firing. 

“ Oil the defensive, occasions will be found, more often than 
on the offensive, of making use of an efficacious fire even up 
to 1,300 yards, on objects of large dimensions, principally on 
artillery and cavalry. 

“This distant fire of the defence will also compel the 
assailing troops to take open order sooner, and perhaps cause 
them to make a greater consumption of ammunition at longer 
ranges than they should.” 

But long range fire should never he attempted unless the 
range is known within sufficient limits, and care must be 
taken that its use does not involve a want of ammunition at 
the decisive moment, and special care must therefore be given 
to replacing the ammunition as it is expended. 

“ It should always he borne in mind that beyond 800 
metres (880 yards) a serious efficacy can only be obtained by 
a great individual consumption of ammunition if there is not 
time to put a sufficient number of rifles into action. Hence, 
the fire at all these ranges, except in exceptionally favorable 
circumstances, should not he ordered by captains of companies. 
But when the order is given to fire on any stated objective, 
the total number of cartridges required to obtain a useful 
effect should he unhesitatingly used, for experience has shewn 
that an inefficacious fire seriously influences in a dangerous 
manner the spirit of the troops firing, and acts morally to the 
profit of the enemy. 

“ Up to 800 metres objectives of full height can he fired on 
with good results, hut beyond 400 metres, any efficacy on ob- 
jectives of small height is only to be obtained by a large 
consumption of ammunition. 

“ Fire beyond 800 metres is an exception that can only he 
justified by the vulnerability of the enemy’s formation in 
front, height and depth ; it can he used up to 1,200 metres on 
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special objectives such as batteries, columns, massed for- 
mations, etc .” — {Bulletin tie la Reunion des Officiers, 1885). 

Haring considered the range and the amount of ammuni- 
tion that will have to be expended in attaining the object in 
view, the company commander will have further to consider 
whether the existing phase of the fight, or the ammunition 
that he has, will justify the expenditure. 

If the combat is in real earnest, as in a decisive battle, then 
every round mnst be retained by the attack for the shorter 
and decisive ranges. Hardly anything will justify a single 
round being expended at any range beyond the nearest that 
can be got to, though, from the moral encouragement that 
returning fire gives the men advancing under fire, a few 
rounds, under the most severe control, may be fired during 
the advance to the decisive ranges. 

Then, again, in such a fight, it is impossible to supply 
ammunition when the real advance has once begun. 

In temporising actions, or false attacks, fire may be opened 
at longer ranges, as the attack will not be pushed home, 
which enables it to be broken off at any moment, and the 
supply of ammunition is facilitated. 

If there is no artillery, or if there is an inferiority in this 
arm, infantry will have to prepare its own attack, in which 
case a much larger amount of ammunition will have to be 
expended, and a proportionately larger supply will have to be 
provided for. 120 rounds, fired only at the rate of one a 
minute, will be expended in two hours. 

The amount of ammunition to be expended cannot be 
formulated by any rules, but experience alone can form a 
guide to this consideration, and this experience is entirely 
wanting in the English service. 

After all, we see that there are no exact rules that can be 
given with regard to estimating the exact amount of ammuni- 
tion to be expended to attain a definite object. All that can 
he said is, that if a decisive result is required, the ammunition 
must he saved for the shortest range possible. The shorter 
the range, the men being in hand, the more effective the fire. 
The more important the objective fired at is, in a tactical 
sense, the greater is the number of cartridges that should be 
poured on it. 

If we do not wish to close with the enemy, then get to the 
nearest distance which will still allow ns to retire unimpeded, 
so as to get the greatest efficacy possible to injure Mm as 
much as possible. To break an enemy’s strength in every 
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way, however small, is the object of war. The sum of several 
small effective efforts will, in the end, amount to a large 
result. 

2. Determination op the Force Required. 

Having formed some idea as to the amount of ammunition 
to be expended, the next thing is the determination of the 
force required in the firing line, in order that the number of 
cartridges deemed necessary may be expended in the desired 
time. 

It may be laid down that when an earnest attack is con- 
templated, it should be carried out in the shortest time 
possible, and with the greatest determination. Clearness of 
design and energy in execution is, therefore , essential for success. A 
long, drawn out, hesitating attack is fatal to the offensive spirit 
and to victory. The first condition of all is to gain a superiority 
of fire. This is the price of victory. 

The French regulations say: — “The number of men to be 
employed depends on the tactical object in view, on tbe 
number of cartridges necessary to obtain a good efficacy, and 
on tbe time available for the execution of the fire. 

“A slow fire, left to individual men, has no useful effect, 
while it offers the great inconvenience of delaying a forward 
movement. 

“The supports ought to he brought up into the firing line 
as soon as it is really necessary to act by fire. It is essential 
for effect, to produce from tbe beginning a powerful con- 
centration of fire on the enemy’s front.” 

As fire is the preponderating element in battle, the 
supports should be moved up to the weak extended skirmish- 
ing lines as soon as fire is to be seriously opened; it is 
essential that a powerful combination of fire should be opened 
on the enemy from the very first, as soon as an effective range 
is reached. 

Rapidity of action is lest obtained- by the suddenness of fire , 
which is one of the principal conditions of its efficacy. The moral 
influence of a material result gained is the greater as this result is 
obtained in a shorter time . 

As the moral effect of sudden and rapid losses is so great, 
it is lest to expend the required ammunition as quickly as possible, 
by employing the greatest number of rifles that can be conveniently 
used at one time on the same objective, 

“ The useful effect of a fire depends on its accuracy and 



rapidity, but this result is better sought in the medium and 
long ranges by means o£ the accuracy of the fire, and the 
number of men made to fire, rather than by too great a 
rapidity of fire.” 

It should be remembered by the leaders that the moral effect 
office upon troops is the greater the more it is concentrated, not 
only as to place hit also as to time. A -whole company firing 
five rounds per man on a given objective, will produce a 
greater impression than a fourth of the company firing twenty- 
rounds per man. 

The Italian regulations say: — “Being given a tactical 
objective to destroy by fire, the effective to be employed will 
depend on the number of bullets necessary to obtain, the 
required result, and on the time that it is to be effected in. 
Thus, for example, if one is obliged to expend a considerable 
number of cartridges in a relatively short time, which usually 
happens when a long range fire is to be directed on troops in 
movement or against a battery coming into action, or if one 
wishes to ascertain the range by observing the strike of the 
bullets, it is necessary to rapidly employ a considerable force, 
in order to be able to concentrate on the objective a great 
mass of projectiles in a very short time. In these cases it is 
necessary to make a body of men to fire, of strength at least 
equal to a company (200 men). For these purposes, Table IX., 
p. 145, must be carried in the memory, at least approxi- 
mately.” 

• “ On the offensive, moral and material superiority consist, 
at the present day, in not being afraid to expend the 
necessary number of men, and in getting so near to the 
enemy as to be able to make the effect of our fire felt very 
quickly, and thus to inflict rapidly on the enemy the amount 
of loss required to be decisive of success.” {Mailer ne Fewer - 
; talitili). Nevertheless, it is evident from many Continental 
writings, that voices are now being raised in favour of the 
maxim that “the assailant ought to open fire as soon as the 
fire of the defensive party begins to be effective.” The same 
author adds “In perfectly level country one can rarely 
approach within 800 yards of the enemy without covering- 
the advance by fire. The losses would become in fact so 
heavy that the fighting line would be insufficient to ensure a 
superiority of fire. Even if it were possible to arrive within 
400 yards of the enemy’s position, as has often been recom- 
mended, it cannot be denied that the men being without 
cover would, at this range, be in a very critical position.” 
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rapidity, but this result is better sought in the medium and 
long ranges by means of the accuracy of the fire, and the 
n um ber of men made to fire, rather than by too great a 
rapidity of fire.” 

It should be remembered by the leaders that the moral effect 
of fire upon troops is the greater the more it is concentrated, not 
only as to place hut also as to time. A whole company firing 
five rounds per man on a given objective, will produce a 
greater impression than a fourth of the company firing- twenty 
rounds per man. 

The Italian regulations say: — “Being given a tactical 
objective to destroy by fire, the effective to be employed will 
depend on the number of bullets necessary to obtain the 
required result, and on the time that it is to he effected in. 
Thus, for example, if one is obliged to expend a considerable 
number of cartridges in a relatively short time, which usually 
happens when a long range fire is to he directed on troops in 
movement or against a battery coming into action, or if one 
wishes to ascertain the range by observing the strike of the 
bullets, it is necessary to rapidly employ a considerable force, 
in order to be able to concentrate on the objective a great 
mass of projectiles in a very short time. In these cases it is 
necessary to make a body of men to fire, of strength at least- 
equal to a company (200 men). For these purposes, Table IX. , 
p. 145, must he carried in the memory, at least approxi- 
mately.” 

“ On the offensive, moral and material superiority consist, 
at the present day, in not being afraid to expend the 
necessary number of men, and in getting so near to the 
enemy as to he able to make tbe effect of our fire felt very 
quickly, and thus to inflict rapidly on the enemy the amount 
of loss required to be decisive of success.” (J loderne Feuer- 
taUilc). Nevertheless, it is evident from many Continental 
writings, that Voices are now' being raised in favour of the 
maxim that “the assailant ought to open fire as soon as the 
fire of the defensive party begins to be effective.” The same 
author adds “In perfectly level country one can rarely 
approach within 800 yards of the enemy without covering 
the advance by fire. The losses would become in fact so 
heavy that the fighting line would be insufficient to ensure a 
superiority of fire. Even if it were possible to arrive within 
400 yards of the enemy’s position, as has often been recom- 
mended, it cannot be denied that the men being without 
cover would, at this range, be in a very critical position.” 
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A -French writer, in the Journal Am Sciences Militaires ( 1 880), 
says, that when pitted against the hreech-loader, “The 
greatest superiority should be tried to be secured by deploying 
great masses of skirmishers. To restrict the lire, by only 
extending the fewest possible skirmishers at first, only tend 
to place us, from the beginning, in a state of inferiority as 
compared with an enemy acting according to other principles. 
The German principle is to give a great density to the line of 
skirmishers placing the men almost elbow to elbow. Lines of 
s kir mishers should be more or less strong from the beginning ; 
weak lines partake rather of the character of an advanced 
guard fight to keep oh small hostile detachments, but they 
are not suitable in battles, properly so called, because they 
only obtain results very slowly, and therefore they will, after 
all, have to be reinforced when the fire-fight begins. Dense 
lines of skirmishers will be preferable in open ground, but in 
enclosed ground, on the contrary, where sometimes unforeseen 
events occur, a thinner line of skirmishers would be used, so 
as to leave more in reserve. As the defence usually fires at 
known distances, and with more coolness, from its being 
sheltered, it is less likely to waste its ammunition, and hence 
it can open fire sooner, while its fire need not be so intermit- 
tent as that of the assailant, who has to suspend his fire 
while moving. A moral ascendancy on the part of the 
attack is required, capable of resisting such a superiority of 
conditions. The tactical object can only be reached at the 
price of certain sacrifices, to which we must make up our 
minds. A timorous preparation of the assault, with a small 
proportion of the force, can only serve to raise the tone of the 
defence.’ 5 

It must not be forgotten that the extended firing line is 
now the attacking formation. Columns of attack are now 
inadmissible under modern fire, and they have been replaced 
by a dense line of skirmishers with large reserves in rear to 
draw on. Victory now, as ever, depends on the final close attack 
of masses, and the problem is how to get the mass across the 
fire-swept zone to deliver its assault. Formerly it was effected 
by a thin line, of skirmishers engaging the enemy, followed 
bv closed columns for effecting the assault, now it is effected 
by the skirmishing line itself, which has to be very dense, foe 
the purpose of giving it sufficient moral and material strength 
for the purpose. But it may be asked how is such a line to 
live under the accuracy of. modern fire, and arrive at assaulting 
distances ? The answer is, it cannot do so unless the defenders 
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have been sufficiently shaken and demoralized by a preparatory 
artillery or combined artillery and infantry fire of some hours 
duration on the main points of attack. Experience has shewn 
that wherever this has not been done the attack has failed, by 
being brought to a standstill, or driven back by the fire of 
the defenders, provided that the ammunition of the latter has 
not run out, as that of the French right did at Gravelotte. 
This preparatory action is the true secret of the success, and 
even possibility of an assault, against troops armed with 
modern weapons, and skilled in their use. Both Germans and 
Russians suffered terribly when they neglected this principle 
of modern tactics. 

“The German infantry, from its sound tactical judgment, 
has escaped from the danger which seems to threaten that arm 
of the service in other countries, viz : of having the formation 
of its front line regulated solely with the view of avoiding loss. 
In order to reduce losses, they choose formations suitable for 
overcoming the resistance of the enemy as quickly as possible, 
and not those which are least obnoxious to loss.” “ You 
cannot malic omelettes without breaking eggs,” and no success can be 
gained in war without a sacrifice.” “ Thus the Germans give 
preference to such formations as best assure the exercise of 
command, the cohesion of the force, the connection as well as the 
reciprocal action of its different component parts, and above all 
to the vigour and even solemnity of its attack. It is, they say, the 
long-protracted, indecisive, wavering actions which lead to the 
greatest losses, and not those vigourously and rapidly carried 
out. 'All the German military writers, even those who demand 
the largest concessions to fire tactics, appear to he unanimous 
in maintaining and fostering the offensive spirit in their 
infantry, a spirit which seeks, after the preparatory fire of the 
artillery, to bring up to within effective range of the enemy, 
opposite those parts of the hostile line which have suffered most from 
the cannonade , and where the fore-grouncl is most favourable to their 
approach, troops well in the hands of their leaders, and with 
their pouches as full as possible.” 

Thus the rule is to gain a decisive effect with the greatest 
rapidity possible, and to do this, we must bring* up the greatest 
number of men possible, in order not to reduce the useful 
effect of the fire by a too great rapidity of fire, which injures 
the accuracy. The number of cartridges to be fired are 
better expended by a large number of men firing a few 
rounds in a short time than by fewer men firing more rounds 
in a longer time. In the former case also the men’s personal 
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supply of ammunition will not "be so weakened for further 
action, — a very important point. In Continental warfare, 
one man per yard can he used -in the attack or defence during 
the first phases of an action, after a suitable artillery prepar- 
tion ; in savage warfare, double this number can be used. . 

If a decisive effect is not aimed at, then only enough rifles 
may be brought into the firing line to check the enemy 
seriously, should he try to advance. 

The German regulations say that if two sights are em- 
ployed, then there is no advantage in firing with less than 
eighty men (a third of a company), and if three sights, a 
whole company (250 men) should he employed. 

The Austrian regulations say that 41 To ensure a. reasonable 
effect with long range fire for a given expenditure of car- 
tridges, it should not, ns a ride, he undertaken with bodies of 
less than fifty men, and then only against deep columns and 
masses, such as company columns, closed supports and re- 
serves, or thick shooting lines in the open up to 1,000 yards, 
or against battalion or squadron columns under like conditions 
up to 1,200 yards. If any of these objects are partially 
hidden, they should have a greater depth than indicated above 
to justify their being fired at. Batteries of artillery and large 
general staffs may be fired upon up to 1,200 yards under any 
circumstances. 55 

“If it is proposed to employ infantry against artillery, the 
Germans say, a distinction must he made if the artillery is 
occupied elsewhere or not. When a battery is in action 
against artillery, a single company (of 200 men) may be 
opposed to it at from 900 to 1,800 yards. But if the battery 
is not occupied elsewhere, and can turn its fire on the opposing 
infantry, then the Germans would employ at least four 
companies (ie. a battalion), against the battery, because the 
result of experiments made by both the French and Germans 
has shewn them that at these two ranges a battery produces 
an effect equivalent to twice and four times, respectively, that 
of a company of 200 men*. Similarly, when infantry seek 
to prevent artillery from taking up a position, it should 
employ at least a battalion, so as to spread death amongst 


* Art English battery will probably require more infantry to silence it, 
from its superior shrapnel projectiles. Each shell of the new 13 -pounder 
field gun carries 116 bullets. A battery of 9 -pounders can even now 
defend tlreir own front, if the ground is open for at least 1,000 yards to 
this front. 


the teams and men, and throw it into disorder before it can 
unhmber .”* — (Bevtie Militaire de V Etrcmger), 

3. — Ok the Choice of the Ground to be Taken Ur by 
the Men. 

The German regulations say that a free field of lire is the 
first condition ; to shelter oneself from the enemy’s fixe is only 
a secondary consideration. Consequently, tlie men in the 
firing fine must be pushed on to the further edge of any 
cover, or to the top of any rise in the ground, until they can 
plainly see the enemy they have to fire on. 


4. The Selection of the Objects to be Tired on. 

“The fire of infantry in war has for its object: on the 
offensive , to facilitate the advance of the assailant by destroying 
tlie force of the resistance of the enemy on each successive 
position that he may occupy, in such a way as to capture as" 
rapidly as possible, and with, the least loss, the 1 key ’ of the 
battle field, while causing the enemy the greatest loss possible 
in order to ensure a prompt and demoralising retreat, and to 
prevent any offensive returns on his part; on the defensive, to 
retard and prevent the advance of ‘the assailant, by inflicting 
the maximum of losses on him and throwing his ranks into' 
the greatest disorder, then, when he has nearly reached the 
defender’s position, to destroy him and force his retreat by 
overwhelming him with projectiles; in certain cases, the fire 
has only a purely demonstrative object, which consists of 
merely holding the enemy at certain points, while the real 
resistance or attack is made at others. 

“Thus a battle is a double problem of fire and manoeuvre. 
To reach the enemy and drive him off ; to wait for the enemy 
and repulse him; these are the objects. The fire is only a 
means, though the preponderating one, either by its destructive 
or even moral effects.” 

Colonel Bavay, a Belgian officer, who has lately given some 
interesting notes on the choice of objectives in action, 
writes, “However important different methods of executing 
fire may be in influencing, the efficacy of the fire, yet this 


* As to the tactical power of field artillery when well used, see a paper 
entitled “Infantry Fire v. Artillery Fire,'” by Col. L. Halo, 11. E., in 
Yol. XXVII. (p. 247) of the Journal of theltoyal United Service Institution. 
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efficacy can only produce any useful effect from a tactical 
point of view if it stops or paralyses tlie enemy’s movements 
and breaks bis combinations. Thus we must try more to 
obtain useful effects than merely tbe satisfaction of inflicting 
some losses on tbe enemy, for however great these latter 
may be, they are of little use if they do not prevent 
his final success. It is therefore very important from the 
first to seek the means of giving to the efficacy of the 
fire the greatest sum of useful effects, that is to say, its 
greatest tactical gain ; and this should he the principal object 
studied by tacticians, as their speculation would be of little 
avail if they do not give the most capable means of rapidly 
ensuring victory. 

“In order that the losses inflicted on the enemy may 
produce the greatest useful effect, it is necessary that they 
should be inflicted on those groups of the adversary’s dis- 
position for attack, which, by their r6h, strength, and situa- 
tion, can exercise a serious influence on the course of the 
, action, and these, as the opportunity occurs, should he imme- 
diately destroyed or weakened. It can be therefore said that 
it is on the best choice of the objectives to be fired on that the 
greatest tactical result of the efficacy of the fire depends. 

“The question of the choice of the objectives is a capital 
one ; it dominates all others in connection with the direction 
of fire.” 

A Trench writer says: — “On the offensive, as well as on 
the defensive, it is necessary to avoid scattering the fire. In 
accordance with this principle, the objects aimed at are to bo 
changed but rarely, and if new objects of distinct importance 
appear, it is better to send fresh bodies into the firing line to 
fire at them, rather than to change the original direction of 
fire of the troops previously engaged.” But this can only be 
done when gaps exist in the fighting line, or if the new troops 
can be brought up on the flanks. 

The Trench regulations say: — “The fire of a sufficient 
number of rifles having been concentrated on clearly defined 
objects, all changes of objective should be carefully avoided, 
so long as tbe result first intended has not been obtained.” 

The German regulations say : — “It is necessary to remark, 
that too frequent changes of the objective lead to a scattering 
of fire, and therefore it is very necessary to avoid doing so. 

“ The objects are chosen primarily according to their 
importance from a tactical point of view, and then the fire can 
be directed on such objects which, by their dimensions, and 


by the configuration of tlie ground, promise some chances of 
obtaining a serious effect. 

“ The j udicious choice of the object, and the concentration 
of the fire on this object, are some of the most difficult duties 
in the direction of the fire.” 

Again, they say: — “Up to 800 yards, all objects can be 
successfully hit by the collective fire of groups, but beyond 
this limit, fire should only be opened exceptionally, and then 
only on objects whose dimensions offer favourable chances. 
These objectives are, for example, batteries and considerable 
masses of troops, which can, if necessary, he fired on with 
good results up to distances of 1,300 yards.” 

The Italian regulations say:— “In all cases the choice of 
objectives ought to he principally subordinated to the tactical 
needs of the moment. If from a tactical point of view, many 
objectives have the same importance, that one should be 
chosen which has either the greatest depth; or the greatest 
visible height, or is situated on ground most favorable for 
efficacy of fire.” 

The Belgian regulations say : — “In action, it is the duty of 
the leaders to direct the fire of their men to obtain advantageous 
results from it. 

“A judicious conduct of fire is one of the most essential 
guarantees of success 

“In the deployment, it is necessary to tell off a section of 
the front to each unit 

“ One ought to insist, with regard to the general direction of 
the fire, on concentrating the fire on the same important point, 
and during a very short time. 

“A very frequent change of objectives conduces to the 
scattering of the fire. 

“The objects will be chosen, in the first place, according to 
their importance from a tactical point of view ; and, in the second 
place, the fire can he directed on those which offer some 
favourable chances to be hit, by their dimensions, the con- 
figuration of the ground, &e.” 

Thus we see that most instructions on the choice of 
objectives are rather vague. Colonel Bavay’s brochure on the 
subject gives the most complete rides for guidance, and most 
of the following remarks are extracted from it. 

So long as the enemy’s disposition for fighting can bo 
clearly made out, it will be relatively easy to make a judicious 
choice of the objectives to be fired at. This is usually the 
case in engagements of small units such as battalions, &c., 


but when many battalions are engaged side by side, each 
of them fight on a restricted front, and although, the 
disposition may be clear enough at first, yet it soon presents 
a confused aspect, from the different groups in the first 
echelon or firing line not advancing at the same rate, and 
from the corresponding groups following in rear in the 
second and third echelons not. being able to follow their 
movements with regularity. The parallelism of the echelons 
is therefore soon broken up. Again, the echelons in rear of 
the firing line seek for shelter, and in doing this drift to the 
right or left of their true line of advance. Thus, from the 
unequal progress and lateral displacement of the different 
groups, certain zones of the enemy’s field of battle soon do 
not present any semblance of the original disposition, which 
alteration is still further augmented by any false direction 
taken by the men in the firing line. 

Now, if we consider that this disposition, when viewed 
obliquely, would appear still more confused, we can lay down 
that the first rule in the judicious choice of the objectives 
to he fired on, is that, provided the enemy in front is 
'making a serious attack, which it is very necessary to destroy , 
and that he is within range , we ought to particularly select objects 
in the part of the enemy' 1 s fight ing disposition directly in front 
of ns, lea liny to the neighbouring troops on the right or left the 
duty of dealing with the objectives in the parts of the disposition 
opposite to them. 

But, as a number of groups may appear in the part 
of the enemy’s disposition in one’s front, we must further 
choose between them. The firing line of the enemy, although 
weak at first will soon become menacing ; hut it has too 
feeble an effective to be able of itself to obtain a solution. 
Behind it comes the second echelon or the supports, who, when 
they join the firing line, carry it forward with fresh ardour to 
the zone of efficacious fire, from whence they prepare the final 
phase of the fight. Further in rear is the third echelon or the 
reserves, who reinforce the supports when it is necessary, 
follow their movements, and wait for the moment of the 
assault. Confident in their numerical force, and stimulated 
by the real progress they see, they soon join in their turn 
the most advanced groups, and giving them, an energetic 
impulsion, they push on the mass of the combatants to the 
assault of the position. 

As to which of these echelons should he fired on at the 
beginning of the action and during its different phases, will 


be pointed out presently, but it may be stated, that however 
good may be the reason why, at a given moment, one- 
objective may be selected in preference to another, it does 
not follow that according to the enemy’s progress, the objective 
to be fired on shoidd not have to he frequently changed ; on 
the contrary, the objective must he changed according to 
the variable conditions of the fight. But too frequent 
changes cause a loss of time, and lead to a scattering of 
losses, which prevent them from producing in any part a 
decisive effect. Hence, unless a stronger reason does not require 
us to act otherwise, we ought to fire on the same objective un til we 
have destroyed it , or at all events , until tee have inflicted on it 
sufficient losses to temporarily paralyze its action. 

The roles of the different echelons in a fighting formation, 
stated above, show that these echelons are the “organs of 
action ” of the fighting disposition. The mechanism of their 
movements has been so regulated as to give the disposition 
the maximum tactical effect, and hence, hv considering the 
rdle of each of them, and the influence they exercise on the 
course of the fight, we can determine in which of the echelons 
we should choose the objectives to fire at. 

The duty of the firing line is to open out a way for the 
echelons in rear. It exercises a considerable influence on the 
progress of the fight, as a hold or timid advance communicates 
itself immediately to all the disposition — success or defeat 
can almost he foretold by it. The fact of the first echelon 
having to make use of its fire to partly annihilate that of the 
enemy, and create a veil behind which the whole of the 
disposition can advance, is an acknowledgment that the fire 
of the defender is much more efficacious than that of the 
assailant, and consequently to avoid a certain destruction, 
before he can act with the bayonet, he will do all he can to 
shorten as much as possible the phase of the fight in which 
he finds himself in inferior conditions to the defenders. 
Hence, it is necessary , in principle , to choose the first objectives to 
be fired at, among the groups of the nearest, echelons which threaten 
the greatest danger. 

General Skobeleff said in his instructions issued to the 
troops sent against the Akhal Tekkes : — “ Even in European 
wars it is most important to observe the foremost groups 
of the enemy ; it is not really the mass of individuals present 
on the ground that decides the victory, but the progress 
which, thanks to different circumstances, a few brave men 
may make advancing in isolated groups. Consequently, 
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every attention must be paid to the appearance of groups 
of this nature, and direct on them by means of volleys the 
full power of your fire, for if you neglect to inflict great 
losses on them, these groups will increase in size in a won- 
derful way and decide the affair in tbeir favour. 

I counsel the leaders of all fractions to keep a watchful eye 
on these advanced groups ; there is not a doubt but that, 
in annihilating them, we destroy (in the germ) all the 
initiative force of the rest of the mass.” To effect this 
General Skobeleff recommended controlled firing* in the 
animated words given on p. 415. 

But during the course of an engagement the nearest troops of 
the enemy are not always those which it is necessary to destroy 
first. Thus when the attack begins with an artillery duel, 
the infantry covering the artillery do not constitute the most 
immediate peril to the defenders, as the artillery alone then 
fire with efficacy, and the defenders cannot hope for much 
effect with their fire against the first echelon of the enemy, on 
account of its distance, and of the groups composing it being* 
scattered. But they can on the other hand, if they are in a 
good position and know the ranges, cause sensible losses on 
the artillery, which offers wide and deep objectives. 

During tins artillery duel mounted officers are sent to 
reconnoitre the position or to cariy orders, and if possible they 
should be shot, so as to delay the elaboration of the plan of 
the attack, and to injure its execution by preventing the troops 
receiving their orders. 

Thus the first exception to the last rule given is that when 
the attach begins by an artillery duel, and the guns are within rifle 
range, or when during this prelude to the attach, mounted officers 
are seen making a reconnaissance of the position or carry ing orders, 
we should select as objectives, the enemy's artillery and these mounted 
officers. 

When the fire of the defenders compels the enemy’s firing 
line to halt, then the second echelon will come into action, and 
to do so it will have to approach the firing line. Up to this 
point the supports will have taken care to keej) themselves 
sheltered from the defender’s fire, hut now they will have to 
show themselves to reach the firing line, presenting new 
objectives on which it is necessary to inflict losses, because if 
they are destroyed they prevent the filing* line advancing. If 
the second echelon fails to produce the desired result of carrying 
forward the firing line, the third echelon will be similarly used, 
and should he fired on for the same reason.* Hence the second 
* See footnote on p. 222. 
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exception to the last rule given is, when the most advanced echelon 
of the enemy cannot any longer advance, then toe must select objectives 
to fire at, first in the secon d and then -in the third echelon , when they 
advance. 

Further , if the filming line is halted for any reason, and offers very 
lad objectives, then the fire may be directed on objectives in the 
second or third echelon, provided such exist with a depth, height , 
and width , suitable to the range. 

The necessity for accumulating large forces in certain parts 
of the battle field in order to carry on the assault at these points, 
causes only a relatively small quantity of troops to be available 
for the other portions who can then only have a demonstrative 
role. The firing line may not, in such a case, press forward 
very far, and its fire will be more noisy than efficacious. The 
r6le of the second echelon will be to feed the firing line, so as to 
maintain its density, in order to prevent the enemy realising 
the merely temporising effort being* made. In this case the 
enemy’s firing fine should be fired on, so as to prevent it subse- 
quently attempting to alter its rdle and take the offensive. The 
tactical object, the immobilisation of the firing line, being 
attained, either by the whole or part of the defender’s forces, 
or if there is any certainty of its being attained, then more 
favourable objectives in rear should be fired on, if they 
present themselves. 

Considering the important moral rdle played by the troops 
in rear of a defensive firing line, and that the assailant has as 
a rule no immediate fear of any offensive action on the part of 
this firing line, they ought always to fire on the supports aiid 
reserves of the defenders whenever they appear in sight. 

At the close ranges the men will fire only on the echelon 
nearest to them, as it will appear to them to be the greatest 
danger, and they will be too excited and uncontrolled to listen 
to orders to fire on any other objective. 

The Turks in 1877-78, employed picked marksmen to fire 
on the officers of the enemy. This is a very good proceeding, 
because officers have a great influence on the progress of an 
attack; the men, having been trained to do so, look to them 
for orders and guidance, and when the officers are down, and 
Orders are not forthcoming, the men begin to get out of hand, 
and the progress of the attack is delayed. 

Prom all that has been said about the superiority of col- 
lective fire over independent fire, it cannot be too strongly laid 
down, that when there are many groups in an objective at different 
ranges they should each be fired on successively with a collective fire 


from the greatest ' number ' of rifles possible, and every effort should 
be made to prevent the fire briny rendered inefficacious from its bing 
directed on all the groups at once, in order to produce the greatest 
tactical result possible during the duration of the fire ; but if all 
the gro ups are at the same range then the men may fire at the group 
in front of them . The greater the range the greater are the 
number of men required to obtain an efficacious collective fire. 

But these groups, in any one echelon, may not all have the 
same importance, and hence we must consider which to select. 
Including under the word “ vulnerability ” the effect on the 
fire of cover and of the formation of the enemy’s troops, the 
different objectives may find themselves in one of four 
conditions : — • 

(a) Having- the same effectives and vulnerability. 

(bj Having the same effectives and different vulner- 
abilities. 

fc) Having different effectives and the same vulnerability. 
(d j Having different effectives and different vulner- 
abilities. 

In the first case, in order to act so as to gain as quickly as 
possible the greatest tactical result, we ought to fire on those 
objectives which have others in rear of them to be hit by bullets 
going high, ricochets, &c., or on those groups at which officers 
and mounted officers can -be seen, or on the most forward 
groups, the destruction of which demoralises those in rear. 

In the second case the objective having the greatest vulnera- 
bility should be first selected to be fired on. 

The third and fourth cases are not so easy to deal with, as 
they are also governed by the r6le to be played by the objec- 
tives in the action, and so it is not entirely a question of 
material losses. Thus in the third ease, though two supports 
(of unequal strength and in the same formation, &e.) to 
different parts of a firing line cannot be absolutely prevented 
from reaching it and carrying it forward, yet in some cases it 
would be better to fire on the weaker one, to prevent that 
portion of the line being* carried forward so far as it would 
otherwise have been. 

With regard to the fourth case, in a fight there is no time 
available for minute decisions, and it is best to always select 
those objectives which have the greatest effective and vul- 
nerability. to fire on first, — the question of vulnerability 
overruling that of effectives in any case of doubt. By this 
means, we not only are certain of inflicting losses most rapidly, 
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but also, as soon, as wo have obtained by the fire directed on 
the selected objective, the tactical result hoped for, we can 
direct the fire on another object in more advantageous con- 
ditions, as the vulnerability of this object (which was less 
than that of the first one selected), will have increased with 
the diminution of the range. 

“ The choice of objectives should he determined, first by their 
tactical importance, and then by their vulnerability. To avoid 
changes in the objective, to decide exactly on the object to 
be hit, and to direct the fire on it well, are some of the greatest 
difficulties in the direction and conduct of the fire.” 

Thus, we see, that to enable the responsible leaders in a 
firing line to make a good choice in their objectives, it requires on 
their part, a considerable knowledge of tactics, of the influ- 
ence which the different aims, and even small units of them, 
play in the different phases of a fight, of the relative vulner- 
ability of different formations at different ranges, and of the 
effect of cover. 

From the intimate connection between, the firing line and 
the echelons in rear of it, which are for its support, and to 
enable it to move forward by the impression they give to it, 
attacks have often been stopped hy the supports and reserves 
having been driven bade by fire, who were soon followed by 
the firing line. A notable example of this has been given in 
the footnote to p. 222. Hence it is a great advantage if one or 
more tiers of fire can be obtained from the formation of the 
ground, from which a fire can be directed at the same time 
on the different echelons of the attack. 

When a line of skirmishers advance, or rush forward to 
gain a new .position, a strong collective fire should be 
poured on them to try and drive them out of it before they 
are fairly established in it. 

A plan which is sometimes used hy artillery, might, in 
many cases he also used by infantry with effect : this .is to choose 
certain marked lines across the enemy’s advance ; ascertain 
the exact ranges of them, and keep up a heavy fire over 
them when he reaches them. 

As a general ride, the selection of obj ectives for infantry can 
be guided by the same rule as that Used for artillery, viz. : 
that they should fire on the leading echelon of that arm , which for 
the moment constitutes the chief danger to the defence , hut only if this 
echelon is within effective range. 

To enable the selection of objectives and the concentration 
of fire to be effectively and promptly carried out without 
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indecision, the front of an enemy’s firing line should be divided 
up into sections, and each, one given to a battalion in one’s own 
firing line. Each, battalion mil select its objectives in the 
section told off to it, until it has paralysed the action of the 
enemy in this section, when it may turn its attention to helping 
the troops on either flank. The brigade commander, knowing 
the extent of the enemy’s front that he is operating against, 
would be the officer who would apportion it among the 
battalions in his firing line. The battalion commander could 
do the same with regard to the company units. 

The Italian regulations say, “Efficacy of fire and fire dis- 
cipline are more easily obtained, if each section (60 men) has 
assigned to it a particular zone to fire against, and if a certain 
interval is left between these sections, while maintaining a 
strict connection between them.” 

Hitherto, we have only dealt with frontal fire, but this fire 
has nothing like the material and moral efficacy of flank or 
cross fire. Hence, troops, unless seriously engaged in front, 
should always try and make use of this kind of fire, when 
possible. Those portions of a defending force which are only 
being opposed by a demonstrative action, may, after putting 
a definite stop to it, leave a portion to prevent the assailants 
re-taking the offensive, and, with the remainder, if they are 
even within long rifle range, pour in a fire on the flanks of 
the assailants, who are making an energetic attack on the 
neighbouring portions of the position. Even the sound of 
bullets coming from a flank will intimidate men, and make 
them hesitate to advance, or even retire if they are not 
well disciplined and completely in hand. 

Modern battles on an extended scale are only a series of 
small battles or fights in which bodies of troops, perhaps not 
greater than a brigade, are engaged. Tbe small fights rage 
round the different strong points in the position, which act as 
bastions along the front, and from which a powerful flanking 
or cross fire can be poured on troops trying to penetrate 
between them. The assailants, in striving to capture them, try 
to work round their flanks, and so to surround them on ail 
sides, but in doing so they must expose their flanks to the 
defending troops in the intervals between the strong points. 
Thus a skilful defender will find many opportunities of using 
a flank and cross fire with great effect, and the objective for 
the fire should be one, which, if destroyed, would have most 
effect in rolling back or even stopping the advance, due con- 
sideration being had to the relative vulnerability and effectives 
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of the objectives formed by the enemy’s troops and echelons 
of attack. 

5. Determination of Range* and Choice of Sights. 

At short distances the correction of the fire is easy, for great 
errors cannot be made in the choice of the sight ; these errors 
besides will be partly compensated for by the great flatness of 
the trajectories. With the Martini-Henry rifle in using the 
elevation for 400 yardsf with a fine foresight, which is the true 
elevation for the close fight, and aiming at the feet of the enemy, 
the ground is beaten up to 400 yards, by direct hits and the 
ground beyond is rendered dangerous by ricochets if it is 
favorable. The sight for 400 yards is also the best elevation 
for cavalry at short distances. 

At greater distances the correction of the fire necessitates 
as exact an approximation as possible of the distance of the 
object, as well as a knowledge of the influence of atmospheric 
circumstances, especially of the temperature and of the wind, 
on the direction and range of the bullets. 

The efficacy of the fire of masses of men, even if not 
collective, depends, like that of individuals, more on the exact 
range being known, than on the individual skill or training 
of the men, for the one is a fixed unalterable quantity, while 
the other is a variable moral factor, never very reliable in 
action at the best of times, and which is influenced by whether 
the men are fatigued or not, by their state of mind from the 
excitement produced by the effect of the enemy’s fire, by the 
fear of death, and by the surrounding sights and noises. So 
many things tend to make the firing, even of masses, unsteady 
in the field, that we feel justified in saying that, in action the 
efficacy of the fire, of troops (disciplined, or notj depends more on 
the range being known than on the individual sliitt or training of the 
men in shooting. Unless the range is known the very best fire 
may not hit the mark, while if the range is known the very 
worst may do so. Thus nearly everything depends in firing, 
on the range being known, and hence every officer, and even 
non-commissioned officers, ought to have a simple portable 
range-finder, by which ranges can be determined rapidly, even 
while lying down, up to 1,200 yards, within a less percentage 
than $th of the range, so as to be better than judging by the 


* This question lias been more fully gone into in chapter YOI. 
t Or the 300 yards elevation with a full foresight. 
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eye. To within -^th of the truth might easily be got, which 
would only require the use of one sight up to 600 yards, and two 
sights up to 1,200 yards, according to the calculations already 
given in Chapter IX.* The eye is the very worst means of 
judging distance, for no two men will give anything like the 
same answer with confidence ; practically it is entirely guess- 
work, and the greater the inaccuracy of the method of 
estimation, the more it is to be deprecated, as it causes greater 
waste of precious ammunition. Therefore the use of a simple, 
easily and quickly worked portable range-finder, which can be 
worked lying down under fire, having as a base the length of 
a rifle or sword for ranges under 800 yards, and a longer 
one for ranges over this, may be considered absolutely 
essential, even if it can only read to T Vth of the range up to 
1,200 yards. 

From the importance of knowing the ranges, the distances of 
various prominent objects should be measured, when time 
allows from certain points and noted, and even certain, ranges 
marked out when on the defensive ; information as to ranges 
should be asked for from the nearest troops, especially from 
the artillery as they are passed, the ranges under this being- 
deduced ; maps should he consulted, range-finders made use of, 
or the distances determined by any other method, as by eye, 
the mean of the observations made by several persons being 
taken ; or, if the ground is suitable (/>., open, dry, and sandy), 
trial volleys may he employed, taking care to use rather a low 
elevation at first. 

When a valuation of the range has been decided on, the 
choice of the sights to he used is made in accordance with the 
principle laid down in Chapter IX, remembering that the 
condition and training of the troops, the mobility of the ob- 
jective, atmospheric conditions, f and the slopes of the ground 
near the enemy, &c., all affect the number and choice of the 
sights to be used, as well as the probable error of estimating 
the range. It should he further remembered that all peace 
experiments show that better results are obtained, even at 
long ranges, when the fire is rather short, especially when a 


* This is all the more necessary in the English service, as the sub- 
division of the English company does not lend itself easily to the use of 
three sights over S00 yards. 

t That is, pressure of air, due to altitude of locality, temperature, and 
wind. The effects of a head or rear wind are often as great as the 
probable error in estimating the range. 
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combined use of 2 or 3 elevations is made, than when the sights 
are adjusted exactly to the supposed range. 

As a rule it is most convenient in collective firing to order 
such elevations as are multiples of 50 or 1 00 yards, as they are 
quickest and most accurately taken up. The constant beaten 
zone of 100 yards minimises any errors caused by so doing. 

But sometimes intermediate elevations may beused, especially 
against small and stationary objectives at known ranges, and 
when the observation of the results of the fire canbe easily made. 

For the close fight, also, General Briaknont recommends 
using a lower elevation than that for the true range, with 
aiming at the feet to correct the effect of the error of firing’ too 
high, and to benefit by the ricochets. “In order to avoid the 
effects of too high a fire and the difficulty of getting the soldier 
to alter his sights within the zone of very efficacious fire (500 
metres), a rather lower elevation, than that for the range should 
he used in the attack. For example, use the 400 metres eleva- 
tion at 500 metres, the 300 metres elevation at 400 metres, 
and the 200 metres elevation at 300 metres, which will be 
retained until the end of the fight.” 

Also it must, he remembered that men firing’ downhill are 
apt to fire higher when excited by the proximity of the enemy 
than when firing uphill, and so a lower sight should be used 
in the former case than in the latter for the same range. 

Against cavalry, almost all Continental nations lay down 
that short range fire only is to bo used. The German regu- 
lations state that the 850 metres sight is to be used against 
cavalry, and the French regulations lay down the 400 metres 
elevation. The Russian regulations are more decided, for they 
forbid a fire against cavalry at longer ranges than 400 paces 
(333 yards). The reasons given for this are as follows : — 

1. The uncertainty of hitting at longer ranges an object 
moving forward with so much velocity. 

2. At longer ranges the sight would have to he constantly 
adjusted, which causes a loss of time. 

3. The essential point is not so much to cause heavy losses 
among the mass of mounted men, but much more to break 
the spirit or dash {elan) of the charge, by bringing down a 
number of horses. 

4. A body of cavalry, exposed from tbe beginning of its 
charge to a fire of poor efficacy is not influenced by any moral 
deterrent ; but the opposite is the case when this body is kept 
under the constant menace of a sudden and terribly effective 
discharge. 
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The above rules, given in the Russian regulations, and the 
reasons for it, appear so logical and irrefutable, that ve 
should do well to accept it in our tactical procedure. 

The Belgians recommend fixing the bayonet just before 
meeting a cavalry charge, if there is time to do so, as a moral 
support to the men, and then to only open fire at 400 metres 
with the 300 metres elevation. A volley can be given in 
each 150 metres crossed by the cavalry, so that the third 
volley would be given at the 100 metres range if the cavalry 
had pushed on. If the fire is opened too soon, at 450 metres, 
this error has been found, by experiments, to have but little 
influence on the results, on account of the great extent of the 
dangerous zones and ricochets at close ranges. 

It is almost needless to say that the same point should 
always be aimed at on charging cavalry, to prevent loss of 
time in giving orders which may not be obeyed. At such 
short ranges the men would fire straight to their front. 

6. The kixd of Fire to be Used. 

Now as we have seen a commander can choose between two 
kinds of fire — 

(i.) Independent or uncontrolled fire ; and 
(ii.) Collective or controlled fire. 

But as fire discipline and direction entirely depend on 
control, independent fire , from what has already been said 
about it in Chapter XIY., is only to he tolerated when these 
are not possible. The effect of such a fire is usually very 
weak, except at the very shortest ranges (i.e., under 400 
yards), as it is made up by the independent fire of individual 
men, which is only effective up to such ranges, and if these men 
are excited, or out of hand from the effects of the enemy’s fire, 
it becomes wild, and cannot he stopped until the last round is 
expended. It should only be tolerated at the shortest ranges, 
where a single man may hope to hit the object he aims at 
while firing at his own discretion and freely choosing his own 
objective. 

The controlled fire of men may be executed in two ways:— 

(a) By the individual fire of the mass or mass firing as it will 


*Thia firo_ is generally called “individual fire” or “fire of 
skirmishers ” in the regulations of foreign armies, but these names are 
not used here, to prevent any confusion which might arise from a different 
meaning having already been attached to them in previous pages. 


"be called, in which. each man fires tlie number of rounds 
stated, at bis own convenience, at tbe named object, and with 
the sight or sights ordered, thereby causing, at intervals , a 
continuous rain of projectiles to be concentrated on the object. 

(b) By volley firing , in which all the men fire together simul- 
taneously byword of command at the named object, and with 
the sight or sights ordered, thereby causing a concentrated 
mass of projectiles to be suddenly projected at the same instant, 
but at intervals , on the object fired at. 

Both mass and volley firing can be carried out by closed or 
extended bodies of troops, but volleys require considerable 
control over the men, and can, therefore, only be executed in 
action by extended men at the medium and long distances, 
when the required control is possible. 

As close order formations cannot exist under modern rifle 
fire, volleys and mass fire by troops ill close order can only be 
used under special circumstances, as, for example, in savage 
warfare, when firing after retreating troops, when troops out 
of infantry fire are threatened by cavalry, &c. Thus they are 
not of general practical use in the ordinary conditions of 
Continental warfare. English companies of 100 men are 
perhaps the largest unit they are applicable to under any 
circumstances, from the difficulty of one man controlling a 
larger body. 

The essence of a collective fire is control, so as to get 
the greatest effect possible out of it. In order to control 
infantry fire and to allow it to be effective, there m ust be pauses in it, 
during which the smoke is allowed to clear away, the effect of 
the fire watched, and orders and information transmitted as 
to the object to be fired at, the ranges, and the sights to be 
used, &c., &c. 

The Germans and French lay great stress on these pauses 
for another reason. They deprecate a slow continuous fire for 
infantry, because it causes too great an expenditure of 
ammunition, and gives none of the advantage gained by the 
moral effect caused by sudden losses. They say that the action 
of fire should be sudden, unexpected, and powerful, so as to 
have an offensive aspect, and that this action should he felt 
only during successive very short periods, divided by pauses 
which are utilised as above stated. The French regulations 
say that, “The suddenness of fire is one of the principal 
conditions of its efficacy. The moral influence of a material 
result is greater as this result is obtained in a shorter 
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This sudden and powerful action can only be obtained with 
troops perfectly trained in fire discipline, and when the 
direction and control of the fire have been thoroughly practised. 
This kind of fire is considered to be more impressive, to require 
less ammunition in obtaining a certain result, and to gain 
this result in less time than a sustained slow and continuous 
fire. The Germans always endeavour to get a maximum, 
effect in a minimum of time. “ One ought to try, as regards 
the general direction of the fire, to concentrate the fire on the 
same important point, and during a very short time.” It may 
he remarked that the Austrians advocate a sustained slow fire. 

The French say, further, that a slow fire, executed by 
isolated men, has no useful effect ; it presents, moreover, the 
inconvenience of retarding the advance. 

Although the German regulations lay great stress on the 
suddenness of fire, and lay down that men advancing under 
fire are to do so by successive advances of fractions, during 
each of which all fire is to cease, and after which the sudden 
fire is to open, yet in some parts of the German army their 
practice differs from this, for the men have been taught to 
deliver while advancing over the longer ranges, a mass fire 
of a stated number of rounds, by each man in succession of 
a group or other named unit running out to the front, halting, 
kneeling down and firing, and then waiting for the line to 
come up to advance again with it and to await his turn. 
They trust to the discipline and training of their men to effect 
this without confusion.* It is considered that such a method 
is more adapted to keeping up the moral force of the men, who 
will advance more readily when firing, as it helps to keep 
up their spirits, and tends to demoralise the enemy. These 
remarks do xiot apply to the method of advance by short 
rapid rushes at the close ranges, because these rushes are 
made at full speed, to avoid loss, and therefore no firing* 
can take place during them. 

In volley firing a pause is obtained at the end of each 
volley, but in mass firing the only way to obtain the pauses, 
and to prevent the fire escaping from control and degenerating 
into an independent fire, is to limit the number of rounds to 
bo fired by each man, who must then cease firing. The 
number stated should not exceed four, as men under fire, 

* It would seem preferable to make the men fire thus in groups (see 
pp. 406 and 428). Each group should run out to the front under its 
leader and halt for the line to come up. Control over the men would he 
better kept up by such means. 


387 


especially if excited, cannot be expected to keep count of a 
greater number. 

The success of this plan for controlling a mass fire is doubted 
by Yon Boguslawski, vvbo considers that in the excitement of 
battle, the men will not attend to tlie order for limiting the 
number of rounds, and that a whistle , specialty constructed 
for shrillness, is the only thing that will stop the fire at sxxch 
moments, if the men have been trained to it in peace. The 
Germans are great advocates for a very shrill whistle. They 
train their men to cease firing directly they hear the whistle, 
and to turn their heads towards their leaders to look for 
instructions. They say that it is too much to expect from men, 
under an efficacious fire, to cease firing after expending a 
certain number of rounds, without any further order, although 
they may do so at some distance from the enemy. The only 
thing that will then attract the attention of the men, is a 
shrill whistle, which should be used by all leaders of groups 
and larger units. The German Musketry Regulations of 
1884 say, “ It is necessary that men should be so disciplined 
that they instantly cease firing at the sound of a whistle ; if 
it is necessary, the men firing should also pass down the 
whole line the order, ‘ Cease Firing’” A whistle has 
been adopted in the English service, but it is rarely seen 
or heard on the pi*aetice ground. This is a great pity'* 1 as 
the idea is most excellent, and every means should be given 
to the leaders to strengthen their power of putting a limit 
to the consumption of ammunition, and of maintaining the fire 
in the appointed direction, even in the most trying moments. 
It is most important that the action of the leaders should be 
able to make itself felt at any moment, and even in indepen- 
dent firing, it must not, if possible, cease to exist. But this 
result can only be arrived at by most painstaking training, 
and by repeated exercises in times of peace. Uncontrolled 
independent firing should never be practised in peace time, it 
will come of its own accord in battle, but in peace dx’ills and 
exercises the number of rounds to be fired shoidd always be 
stated, to get the men into disciplined habits, even in the 
sternest moments. 

The Austrians do ixot agree with the French and Germans as 
to the effects to be produced by the. sudden opening of a 
musketry fire, broken by pauses. The Austrian regulations 
lay down that in a combined force of infantry and artilleiy, the 

* Since this was written, it has been officially ordered that all officers 
are to wear whistles in uniform on parades for drill. 
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action of the former must always he prepared by the fire of the 
latter. “To the artillery must be given the means and the 
time necessary to effectively prepare the infantry attacks, 
by the fire of massed batteries.” As soon as this preparation 
is completed, the infantry is to advance without stopping, if 
possible, up to the extreme limit of the medium zone, or 
better still, of the short ranges. Then, a fire, superior in energy 
to that of the adversary, is to be opened ; and this fire is to 
be regulated so that it may always increase in intensity until 
it attains its maximum effect at assaulting distance. Neither 
concentration of fire, nor pauses, even by limiting the number 
of rounds, is aimed at, hut every endeavour is made to limit 
the rapidity of the fire (i.e., the number of rounds fired in a 
given time), and to gradually let it increase both in quantity 
(by the addition of reinforcements), and in rapidity, so as to 
give the fire an ever-increasing power, from the firing of 
picked marksmen, at first, up to the rapid fusilad© of the 
firing line reinforced up to its maximum density. This 
gradual development of fire, they consider, can only be 
obtained with troops perfectly trained to fire discipline, and 
when the direction and control of the firing is under the 
control of the leaders. 

It is very remarkable to see different large armies, who 
have each studied this question of fire tactics with the same 
earnestness for several years, come to such different con- 
clusions on a question of so much importance. 

Another great point of divergence, is, that the Austrians 
lay down that the independent fire of picked marksmen is 
the usual fire to he employed in the medium zone. The 
French and Germans are very decided on the uselessness of 
such a fire beyond 440 yards, and consider it to be a veritable 
waste of ammunition, because at these distances the skill of 
marksmen, and the dangerous zones of the rifle, are not 
sufficient to counterbalance the errors of judging the distance 
of an ever-altering range. If a marksman coulcl fire a suffi- 
ciently large number of rounds, at the same range, and at the 
same stationary object, that is, under the same conditions, * 
the Austrian practice might have some reason, hut as the men 
themselves, or the enemy, are moving, and so altering the 
range, and as they will, when left to themselves, fire first on 
o ne object and then on another, that is, the cond itions under 

* On p. 84 it Was pointed out that the practical dangerous zones 
dealt with, in Part I., depended on a large number of rounds being fired 
under the same conditions, i.r., at, the same point and range. 
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which they fire are constantly varying-, tlie German and French 
practice must be considered the most practical and sound. On 
the battle field, the Germans, instead of letting ten men, 
choosing their own objects, fire 80 cartridges in four 
minutes on ten different objectives, prefer to concentrate, 
during half-a-minute, the fire of 80 men on the same objective, 
and then have a pause, and open fire again, on the next one, 
and so on. 

In sieges, however, where the ranges can be accurately 
found, the supply of ammunition is unlimited, and the 
positions of the men and their obj ectives stationary, the fire 
of picked marksmen may then be very effective at any of the 
medium ranges. 

But it must be remarked that the Austrians seem to be now 
coming round more to the German line of thought. In the 
Revue Militaire de VEt ranger for the loth December, 1887, we 
read, that in the drill regulations of the Austrian infantry, 
“ the different kinds of fire to be used are carefully laid down; 
“ the volley of groups ( esconades ) being the most usual one. 
“ The employment of rapid fire is limited , to the decisive 
“ moment of the combat. Individual firing is reserved for 
“ the best shots only, and even in this ease, the number 
“ of rounds to be fired by them should be stated beforehand. 
“ Long range fire (i.e., at ranges over 1,000 paces) is only to 
“ be executed by volleys of troops in close order, and only in 
“a small number of well-defined cases, and care is to be 
“ taken that the ammunition thus expended is at once 
“ replaced. Certain cases are foreseen in which the fire may 
“ be suspended, especially when it is considered necessary to 
“ do so to re-establish the fire discipline.” 

Advantages of Mass Firing m compared with Voile g Firing. 

1. Each man can fire at his own convenience better. 

2. It can be used at shorter ranges. 

•3. It oan be used at any range, by troops in any formation, 
and by any number of men. 

4. It is more suited to moments of great moral strain. 

5. A greater number of rounds can be fired in a given, 
time, from the fewer pauses. 

6. It is better suited to an extended firing line. 

Disadvantages of Mass Fir ing as compared, with Volley Firing. 

1. Unless carefully looked after, and controlled, it may 

degenerate into uncontrolled fire, as it will do, in any ease, at 
the short ranges. 
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2. Its moral effect on the enemy is not so great. 

3. The regulation and alteration of sights is not quite so 
easily carried out. 

4. The control over the men is not so great. 

5. Its effects cannot he so easily observed. 

6. The strike of the bullets can hardly ever be seen, to 
correct the sights by. 

Advantages of Volley Firing as compared with Mass Firing. 

1 . It has a greater moral effect on the enemy. 

2. It enables greater control to be maintained over the men, 
from the greater number of pauses. 

3. It is not so likely to degenerate into uncontrolled fire. 

4. The regulation and alteration of sights is more easily 
effected. 

5. Its effects can be more easily observed. 

6. The strike of the bullets can be better seen, to correct the 

Sighting. 

7. It gives a more certain method of directing the whole 
fire. 

8. It is the best kind of fire for repelling night attacks, and 
for use against cavalry. 

Disadvantages of Volley Firing , as compared with Mass Firing. 

1. It is not so well suited to extended formations; it can 
then be only used by comparatively small bodies of men. 

2. It is not so well adapted to all the circumstances of war. 

3. It is not so suited to moments of great moral strain. 

4. The men cannot fire so well at their own convenience. 

5. It is not so suited to very small or very large bodies of 
men. 

6. It is not so suited to short ranges, as it requires great 
control over the men. 

7. From the greater number of pauses, less ammunition 
can be fired in a given time. 

A well-adjusted mass fire is considered by the French and 
Germans to be slightly more accurate for a given number of 
rounds, independently of time, than volleys, but the difference, 
at the best, and on measured ranges, is only slight, and under 
the less favorable circumstances in the field they may, for all 
practical purposes, be considered of equal accuracy. But, in 
a given time, mass firing gives an undoubtedly better result 
or useful effect (see p. 101). This was proved in the Belgian 


experiments of 1883, in which it was found tliat though 
volleys, at a range of 300 metres gave the best percentages 
of hits, yet a rapid individual fire gives the greatest number of 
hits or destructive effect, from the greater number of bullets 
fired. 

In Chapter VII., we saw that a more rapid and less accurate 
fire, could, within certain limits, give a greater useful effect 
than a slower and more accurate fire, though only of course 
at the expense of wasting a considerable amount of ammu- 
nition. 

If aim is really taken by the men, mass firing gives rather 
better results, but, on the other hand, volley firing is the only 
real means of ensuring that the men do take aim. 

The Italian regulations say that with mass firing “it. is 
difficult to regulate the fire, and to maintain fire discipline. 
Mass firing, without an iron discipline, easily degenerates into 
a quick and unregulated fire.” 

Volleys are the only certain means of directing the whole 
fire on the object chosen by the leader, and we must remember 
that the one essential condition for efficacy of fire, over 400 
yards, is to concentrate it on particular objectives, and not 
allow it to be scattered anywhere on a wide front. In volley 
firing the point to he fired at is indicated, the men only load 
and fire by word of command, the consumption of ammunition 
is strictly regulated, and all waste is reduced to a minimum. 
But volley firiug requires great coolness on the part of the 
leader, as well as on the troops, and therefore it can only ho 
employed at a certain distance from the enemy, unless the 
troops are covered from his view and fire. The German 
musketry regulations of 1884 state that volkys can be used 
in the opening phases of a fight, but they add that the troops 
which make use of them ought not to be exposed to an 
efficacious fire ; but this same remark can be equally applied 
to controlled mass firing. The leaders must bo very careful 
that the volleys are fired together, for if some men are allowed 
to fire before or after the others, independent firing will pro- 
bably ensue. Unless troops are thoroughly well trained and 
disciplined, a controlled fire of any kind cannot be main- 
tained in action, but will soon degenerate into independent 
fire. ..... 

In repelling night attacks, when troops are so liable to get 
out of hand, from not being able to see what is going on, 
volleys are the only kind of fire that it is advisable to employ 
to prevent a rapid, wild, independent fire taking place. 
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Another advantage of volleys over mass and independent 
fire is for use against a "body of troops in motion, especially 
cavalry. Then volleys have a great superiority, in ensuring 
that an alteration of sights is made. Cavalry charge at the 
rate of 400 yards a minute, during which time two rounds 
can be fired with accuracy. Thus, if alternate units fire, one 
may use an elevation 200 yards less than the other.* Men 
would not thus regulate their sights in any other kind of fire. 
When cavalry are within 500 yards, the men cannot be relied 
on any longer to fire volleys, and will fire independently, 
which does not so much matter at this close range, provided 
they will cease firing when necessary. 

But volley firing really requires the men to be grouped 
together near one another, either in single or double rank. 
But close order, in single rank even, is not permissible under 
600 yards, against modern rifles, until the enemy has been 
demoralised, and the efficacy of his fire reduced, and therefore 
this may he taken as the minimum range in the open for 
volleys by any considerable number of men, though extended 
groups of skirmishers, when their tactical bonds have not been 
altogether dissolved, can still use them at a closer range. 

The value of volleys is so great in supervision of fire and 
economy of ammunition, that they should be used as long as 
possible, by .trying to make the skirmishers execute them in 
small groups, provided they can by so doing fire the number of 
cartridges deemed necessary in the desired time. If not, mass 
firing must be resorted to, in which a greater number of 
rounds can be fired in any given time, and thus a better useful 
effect gained. Though volleys and mass firing give much the 
same results in the field, for a given number of rounds, 
independently of the time they are fired in, yet the command 
and moral force that can he maintained is greater in the 
former case than in the other. 

All the advantages of volley firing, however, must not be 
expected in war ; still they should be aimed at as far as pos- 
sible ; and it is none the less certain that the more troops have 
been trained in time of peace to pay attention to the slightest 
sign or gesture of their leaders, the greater will be the discipline 
and power of control over them in the fight. It is a matter of 
peace-training and constant practice. Troop a which have not been 
broken into it, will not possess fire discipline, hoicever much they 
may have been disciplined in other respects. 


* If cavalry are trotting, allow only 100 yards difference in elevation. 


From tire accuracy and power of artillery, troops have to 
break up in action into small groups at longer ranges than 
infantry fire would ever be opened at. Hence, if it is decided 
to open fire at ranges over 800 yards, it is undoubtedly best 
to employ volleys from small bodies of men, as also from the 
economy of expenditure, the power of regulating and watching 
the fire, the moral force imparted by a feeling of order, and 
the command over the men that they give. Hence the line of 
men required to give the requisite amount of collective fire 
must be divided into “ jire-imits ” (see p. 406), and the com- 
mander of each fire-unit gets the order for the direction of the 
tire, which he communicates to the men, and sees carried out. 
As the enemy is approached, and his fire gets more accurate, 
losses occur, and the control gets more difficult ; but, if any 
abnormal mixing of units has not yet taken place, then, by a 
judicious reinforcing, by pushing complete units into gaps, 
instead of directly to the front, volleys can and should 
he still continued as long’ as possible, by means of the 
small “fire-units,” especially if the men are inclined to get 
out of hand. Hut if an irregular intermixture of units has 
taken place, or when the control for volleys gets too difficult, 
mass firing must be resorted to, and every effort made 
to maintain it until it develops of its own accord into a 
rapid independent or uncontrolled fire, in which the men 
will xio longer pay attention to the directions of their 
leaders limiting the number of rounds to Tie fired, thus 
causing the pauses to disappear ; after which., the personal 
example or influence of the leaders is the only controlling 
effect on the men, and then a few minutes will decide 
the action one way or the other. If the enemy is de- 
moralised, from having suffered, materially and morally, 
from a sufficiently accurate and prolonged artillery prepara- 
tion, and from the intense rifle fire that has been poured in on 
him, his fire will slacken, and the attack will rush forward to 
victory; if not, the. attack will be driven hack, which retreat, 
if unsupported, and if followed up by the defence, will be 
most disastrous to the assailants. Mass firing can be taken 
up by the same fire-units, when volleys are no longer possible. 
Before joining the firing line, all leaders must be informed as 
to the direction of the attack and the fire, and men who get 
separated from their groups ought, from previous instruction, 
practice and discipline, to join themselves to the nearest leader 
for the purpose of collective firing. Independent fire will 
dictate its own time and range ; the greater the discipline, the 
longer will this undesired period he delayed. 
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The properties of volley firing are so seductive, in spite of 
their being harder to execute than mass and independent 
firing, that they have led to their frequent use in peace 
exercises at shorter ranges than practicable in war. Tolleys 
cannot be enforced within the range of effective individual 
firing (7. e., 400 yards at the least), because at that range 
they are, as a ride, quite impracticable in the field when 
opposed to civilized troops, for the noise and excitement of 
battle disconcert the troops, orders are no longer distinctly 
heard, or even punctually obeyed, every man seeks to obtain 
from the ground a shelter from the enemy’s fire, the group 
units get involuntarily broken up, and independent firing- 
will, if care is not taken, supplant that of volleys, without any 
human power being able to prevent it. It belongs to the 
leaders to foresee this moment ; recognizing it in time, they 
will themselves order mass firing to commence before in- 
dependent firing commences of itself; they will then, perhaps, 
with the aid of discipline, training, and shrill whistles, be 
able to preserve the direction of fire, and limit the number of 
cartridges to be expended, by naming at each pause the 
number of rounds to be fired, and making the pauses suffi- 
ciently long to allow the smoke to disappear and rectify the 
sights. Even though these results may not be fully obtained 
in war, yet they should always be aimed at. 

Volleys can only be used at close ranges, even on the 
defensive, by troops who are well , in hand, and who have 
been well trained, and possess a high degree of fire 
discipline. Thus, they are not so likely to succeed with 
young troops, or even with old soldiers, who are fatigued 
or excited. 

Mass firing and independent firing are, therefore, as a 
general rule, the only kinds of firing possible at the shorter 
ranges, when all efforts must be directed to prevent them 
deviating from the original direction, and degenerating into a 
wild, irregular fire, so wasteful of ammunition, at a time 
when ammunition cannot be replaced. ? 

Some writers assert that war experience has always demon- 
strated the impracticability of using volleys in action. Ton 
Boguslawski is particularly strong on this point. In this 
authority’s Tactical Deductions from the War of 1870-71, we 
find : — “The eases iu which volleys were fired in a downright 
infantry engagement could probably be easily counted ; the 
few cases, in which the use of volleys can be well authen- 
ticated, were when the French were surprised. Neither 
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French, nor Germans ever succeeded in pushing forward 
battalions or companies to fire volleys. Even when on the 
defensive, to which, according to theory, volley firing is par- 
ticularly applicable, it could so seldom be employed, that 
the few exceptions prove the rule. Even behind cover, field- 
works, barricades, &c., the fire of dense clouds of skirmishers 
was preferred to bringing forward bodies in close order to 
fire volleys.” 

But it must be remembered that in the Franco-German 
war, such a stringent fire discipline, as is now thought neces- 
sary to be instilled into Continental troops, did not then exist, 
nor any of the definite fire tactics now employed abroad. The 
contending armies had great numbers of young troops and 
reserve men ; volleys were attempted by large units, such 
as by companies of 200 men strong, and they were tried to be 
used at very short ranges ; so that in this war, everything 
was against the practicability of using volleys in action. 

Everyone admits that volley firing in action can only be 
carried out, so long as fire discipline and control exist. 
Lieutenant A. Iveueher, a well-known Belgian officer, 
writes : — “ No one has yet been able to give an exact solution 
to the problem : What are the best measures to take in peace time 
in order to keep the men in hand , in action ? Everyone is agreed 
that only those can maintain fire discipline up to a certain 
point who can keep their troops in hand. Many indirect means 
have been proposed to attain this object, such as volley firing, 
the individual firing of a stated number of rounds, &c. 

“The next war will fix the value of these expedients ; but 
no direct means have as yet been found, and it is not probable 
that any will be found, because fire discipline depends ex - 
clusiveh/ on the general discipline of the troops, and hence ail 
peace instruction ought to impress on the soldier this con- 
viction, that he ought always, at every moment of his military 
life, to subordinate his own desires and will to the higher 
ones of his chief, to give to this latter an absolute confidence, 
and to obey all his commands and signals. Those who, 
during peace time, will have instructed their troops according 
to these principles, will equally succeed in war to keep them 
in hand, up to a certain point. ‘TJp to a certain point ’ is 
expressly stated, because German officers recognise that, in 
action, the excitement of the men becomes so great at close 
ranges, that sufficient hold cannot be ensured over them 
to rely on their executing any orders with coolness.” But 
the greater the discipline of the men, the nearer will this 



certain limit of control, and therefore of volley firing, bo to 
the enemy, if it is executed by small bodies, and not by large 
tactical units, as a whole. 

The great superiority of volleys is the power they afford of 
being able to direct the fire of a number of rifles simultaneously 
on a named object, of obtaining from the men the necessary 
submission to discipline in order to drive the enemy’s 
skirmishers out of any shelter they may momentarily have 
obtained, and of subordinating their desire to obtain cover to 
that of obtaining a good position for filing, as it is a well- 
known fact that men are, in practice, more pre-oecupied with 
seeking to obtain shelter than with obtaining a good field of lire, 
and that careful aiming and steadiness can only be maintained 
in the heat of action by a rigid fire discipline. In other words, 
it is owing to volleys that fire can be maintained in the desired 
direction, which cannot always be done in mass firing. The 
expenditure of ammunition is not so great as in mass 
fixing, from the greater number of pauses, and another 
advantage claimed for volleys is that they will keep the troops 
opposite to the objective assigned to them, and prevent that 
tendency to incline to the flanks, which is so noticeable in all 
recent battles, in the endeavour to seek a zone of safety. But 
on the other hand volleys are only possible, so long as the 
troops are beyond really effective range, from the difficulty of 
controlling the men sufficiently within that distance. 

The value of volleys, as compared with mass firing, is undoubtedly 
more one of moral than material effect, both to one’s own men and 
to the enemy , and as Napoleon I. said that moral effects are 
three times the value of material ones, volleys for this reason 
are to he preferred to any other kind of firing, when practicable. 

The opponents of volley firing, as a rule, lose sight of this 
moral side of the question; they nearly always base their 
arguments on the relative number of hits made on targets by 
each kind of firing. 

Yolleys are, undoubtedly, most suited to the defensive, and 
for use at long halts, which naturally are of a defensive nature. 

On the offensive, the use of volleys is principally confined 
to the period- of preparation, and therefore belongs to long 
range fire, as a rule. 

The French regulations say: — “Fire should be sufficiently 
slow to he well aimed. It ought to be often stopped by more 
— less long pauses, to allow the smoke to clear off, to judge 

e effect produced, to give the necessary orders, and to 
establish calmness in the men. 


“The necessary pauses are naturally obtained in volley 
firing during the intervals of fire. 

“In mass-firing* {les fern des tirailleurs) the n um ber of 
cartridges to be fired by each man, three or four at the most, 
is to be fixed before-hand, after which the fire ceases without 
further command. 

“ In order that the fire may be directed, and regulated, and 
that it may produce its maximum effect, it is indispensable 
that it can be instantly stopped, and begun again at the will 
of the leader. 

“On the defensive the pauses in the fire will take place 
when the attacking troops are lying down or are sheltered. 

“ Often the suspension of fire, on a part of the line, will be 
useful to draw the enemy on to a point which he is thus 
induced to believe is abandoned. 

“ The sudden re-opening* of the fire at a short distance will 
then produce on the assailant a considerable effect. 

“ Tiie employment of volleys contributes to the maintenance 
of the control of the commanders over their men, facilitates 
the concentration of fire, permits of the rectification of the fire, 
by observing the strike of the bullets, and gives the means of 
regulating the consumption of ammunition. 

“Volleys by squads or groups ought to be executed as long 
as the men can be kept in the hands of their leader. 

“ On the offensive , volleys belong* to the long range period of 
the action. They are not to be used by the troops actually 
carrying* out the attack, because they convey an idea of 
immobility and relative security, which are incompatible ideas 
with that of a vigorous offensive. 

“Volleys will be executed by troops told off specially for 
the duty, by the reserves placed in positions on the flanks, or 
on any commanding places, or by troops only required to make 
a demonstration. 

“Volleys are not to be expected at short ranges, not even 
from any troops in closed ranks, who may be brought up to 
reinforce the firing lines, unless they are sufficiently sheltered ; 
after capturing* a position, volleys constitute the best means of 
carrying out the pursuit and of regaining the troops in 
hand. 

“ On the defensive, the sheltered troops will make use of 
Volleys as long as possible. Even at the last moment, when 
the assailants dash forward to the assault, volleys will he very 
efficacious against an enemy who does not fire, and who 
advances over the open. 
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“ Volleys in closed ranks will not be executed in general by 
fractions of troops greater than 'a section (50 men). In certain 
cases they may be employed with half a company (100 men). 

“Beyond 800 yards it will sometimes be advantageous 
to concentrate the fire of many fractions on the same 
objective. 

“Mass firing well directed and slowly executed, gives 
results slightly superior to those of volleys, but it has the 
inconvenience of rendering the fire discipline, and the cor- 
rection and concentration of the fire more difficult. 

“ Rapid firing , executed at a distance of 220 or 330 yards 
only, owes its efficacy to the flatness of the trajectories. 
Troops are forcibly led to use it when the moment of the 
final crisis arrives. Its duration will always be very short, 
and the crisis will immediately be followed by the solution.” 

The German regulations say: — “With volleys, by closed 
ranks or skirmishers, the troops are more readily kept in hand, 
and the commanders are more masters of the fire ; besides it 
is easier to observe the strike of the bullets, and therefore to 
determine the sight to be used. 

“ Sometimes, with thick lines of skirmishers, the smoke 
which covers the front and prevents aiming, may sensibly 
diminish the chances of efficacy. In this case, the volley is to 
be preferred to mass-firing (fin de tirailleurs). 

“In order to prevent mass firing degenerating into an 
irregular fusilade, it is necessary to fix, before the opening of 
the fire, the number of cartridges to be expended by each 
man ; as a rule, not more than three. In this way certain 
necessary pauses are produced, during which the smoke 
clears off, and orders are disseminated. A rapid independent 
fire requires a greater quantity of ammunition than mass 
firing, it disquiets the men, and as after a few rounds the 
front is covered with a thick smoke, it soon becomes 
impossible to aim. Also, as it is much more difficult to 
direct this fire, and to discipline it, its employment ought to 
be limited to exceptional eases.” 

When volley firing is employed, it should not be executed 
by more than 100 men (an English company), or at a greater 
rate than 5 rounds a minute, in order to obtain the greatest 
efficacy from it ; but the number of successive volleys should 
not exceed 4, without a longer pause to prevent it degenerating 
into an independent fire. Between each volley there should 
be sufficient time given for the men to load, aim and fire 
without hurrying them, and between every 4 volleys there 
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should he a sufficiently long pause to maintain calmness 
among the men, and to allow the smoke to disperse. 

For some further remarks on volley firing, see. “ Fire 
Units,” on p. 408. 

7. — On the Intensity of the Fire to Be Kept Up. 

The intensity of the fire that should be kept up is governed 
by the time at one’s disposal for obtaining the desired result. 
It should also be remembered that the moral effect of any 
result increases with the quickness with which the result is 
gained. 

Against a battery of artillery, even beyond 800 metres, a 
quick fire should be allowed, while on objects of small depth, 
only a slow fire. 

One to five rounds a minute is quite quick enough for firing 
in ordinary circumstances, though this may rise to ton rounds 
a minute just before the time of the final bayonet charge. 
Sufficient accuracy at ranges over the short distances cannot 
be expected with a greater rapidity than five rounds a minute. 

A very thick line of skirmishers soon creates along its front 
a cloud of smoke, which considerably hinders its fire action ; 
in such a case, volleys shoidd always be made use of, pro- 
vided the conditions at the moment permit of their being used. 

Bapid firing has a disturbing influence on the men, the 
smoke very quickly becomes too thick to be seen through, 
and the direction and discipline of the fire cannot be main- 
tained ; hence, rapid firing should only be employed in 
exceptional cases, and with the greatest parsimony and 
reluctance. 

8. The Attitude of the Men Firing. 

The attitude of the men firing affects the efficacy of the fire. 
At short distances, on the practice range, there is not much to 
choose between any of the four positions of standing, 
kneeling, sitting, and tying down, but, as the range increases, 
the differences in the shooting begin to tell very perceptibly. 
At the longest ranges the lying-down position gives the best 
results, and the standing position the worst. 

In field firing, in which the attack is carried out as much 
like reality as possible, better practice can be made at the 
shorter ranges in the standing and kneeling positions than in 
the tying down one, because the heaving of a breathless man’s 
chest against the ground in this last position affects the 
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steadiness of- the rifle more than when it is raised off the ground. 
This fact also suits the moral and tactical requirements of a 
fight, because it is dangerous at the shorter ranges to let 
attacking troops lie down, as it not only tends to destroy the 
offensive spirit required for an energetic attack, but also it may 
not be possible to get the men to rise again, especially if they 
have suffered much. But in order to allow of upright troops 
reaching an enemy’s position, it is essential that the enemy must 
first be demoralised before the assault is made, so as to reduce 
the efficacy of his fire.* The upright position, however, suffers 
most from fire, and the lying down position the least. Hence 
on the defensive or during the preparation of the attack, 
when the troops are more or less stationary, the lying down 
position would always be used, except in a flat country, 
when men lying down cannot, as a rule, see anything to fire 
at, especially if the enemy is kneeling or lying down also, and 
he is beyond the short ranges. The attack can safely use 
this position to within about 600 yards of the enemy. 

The kneeling position is very fatiguing if used for any 
length of time, and so it would only he used during a short 
halt in an advance when one does not wish to let the troops He 
down. This position would be taken up when the lying down 
position is given up, and it would he used to within about 300 
yards of the enemy. 

The sitting position is a very good one, and is not nearly so 
tiring as the kneeling one, . bxit the men cannot readily talie it 
up or get up from it. It is far more suited to the defensive 
than to the attack. 

The standing position is the best for the actual assault, 
during which very short, if any, halts are made. 

Men cannot fire rapidly when lying down, but this position 
allows of a more frequent use of rests for the rifle, by means 
of objects on the ground, than any other position. Resting 


* A German officer criticising the above paragraph writes, “There is 
one thing in which I cannot agree with you, that is, to fire at short 
distances in the standing position; even if the moral power of the 
defender he shaken, he will still he able to deliver a very heavy fire, and 
if you do not allow the men to lie down, they will do so without orders, 
which is still worse. Besides, the dangerous zones will be far greater in 
firing lying flat on the ground than in firing standing. Also at long 
distances it will very often be impossible to see the ohj eetive while lying 
on the ground.’ ’ However, the experience of the Franco-German and 
Russo- Turkish wars is that when the enemy is demoralised, his fire at 
short ranges, however heavy it may be, will do relatively little damage, 
from its going high. 
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the rifle on such supports is, as a rule, favourable to efficacy 
of fire, but any decided advantage by so doing can only be 
obtained from troops who have been trained to it. 

0.— The Observation oe tiie Results Obtained. 

Tlie German regulations say that tlie strike of tbe bullets 
and the effect of the fire should bo carefully watched with 
field glasses, in order to rectify the sights, and to increase the 
efficacy of the fire. When several elevations are being used 
in combination, every effort should be made to try and 
diminish the number of them by an accurate determination 
of the range. The value of knowing the range, and of only 
using the one elevation best suited to it has been shewn in 
Chapter X. 

Intermediate elevations to those marked on the backsight 
can only be usefully employed when the ranges are known, 
and the observation of the results easy. 

In observing tbe effects of a fire, the direction of the wind 
must be taken into account, and it will often be advantageous 
(especially when on the defensive and in firing from entrench- 
ments) to post observers to one side of the line Of fire, who 
should communicate with the men firing either by signals or 
relays of messengers. Such observers should bear in mind 
the following instructions laid down in the French regu- 
lations : — 

“It will often be useful to regulate the fire practically 
by some trial volleys, and to watch the effect with the aid of 
glasses. At first, a sight for a less distance than the estimated 
one should be used, which is afterwards increased by 100 yards 
at a time until the right range is found. 

“ In observing the points of impact, or the strike of the 
bullets, it is necessary to consider that, in a well-regulated 
fire, half the "bullets will fall on each side of the object. The 
dust produced by the bullets in advance of the object is 
therefore not a proof that the fire is too short; while the 
absence of dust in a favourable soil for observation is a certain 
indication that the fire is too long. The beaten zone will 
begin at least 100 yards in advance of the object with 
firing executed at ranges over 800 yards. (See Chapter IX. 
for the reason of this). ■ 

“ On undulating ground, the presence of a depression (the 
bottom of which cannot be seen into) in front of the object, 
may make the observation of the strike on the ground very 

■ Co 
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difficult, and therefore the determination of the sight to be 
used. If the bullets strike in the depression of the ground, no 
dust can be seen by the firers, which might make them think 
the elevation used is too high, while in reality it is too 
short. 

“When the men for observing the fire are placed very far 
out of one flank of the body of men executing the firing, a 
too short fire, and good in direction, will appear to fall to the 
left of the mark for an observer on the right, and to the right 
for an observer on the left. 

“ Conversely, a too long fire, and good in direction, appears 
to fall to the right of the mark for an observer on the right, 
and to the left for an observer placed on the left. 

“ These deceptive appearances must be taken account of in 
the appreciation of the strike of the bullets on the ground.” 

10. When men in movement may fire. 

The question of allowing men to fire while moving does 
not mean that they are not supposed to halt to actually 
aim and discharge the rifle, but what it does mean is that 
these halts' are very short, lasting only just long enough to 
take aim and release the trigger before the movement takes 
place again. 

The preparation for the assault having been completed, the 
troops to carry it out must now advance. There is no doubt 
that the advancing troops must use their fire when within the 
short ranges, but there is some doubt as to whether they 
should halt at all before that and fire. 

‘ ‘ Distant firing and frequent halts are not good for preparing 
the troops for the offensive, because it breaks their dash, 
diminishes their ardour, and causes them to be too attentive to 
their losses, which are always deadly at the halting places, 
whose distances may be exactly known to the defence.” 

Further, as an enemy’s fire is only efficacious when the 
distances are exactly known to him, and as experience shows 
that the greater part of the losses suffered by the attack, 
occur at the halting places, one of the greatest safeguards 
of the attack is to move -forward so as to constantly alter 
the range, and hence, after the preparation is completed, 
the attacking troops should move forward as rapidly as 
l>ossible to the short and decisive ranges. 

We will first consider the moral side of the question, which 
has already been referred to in Chapter XII. General 
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Brialmont writes, “When men hear the bullets of tlie enemy 
hissing past them, and see their comrades falling around 
them, they fire in order to conquer their emotions, or to try 
and forget everything, using a full foresight, and often not 
aiming at all, or even bringing the rifle to the shoulder. 
* The instinct of every man, says Napoleon, is not to allow 
himself to be killed without defending himself.’ If the 
soldier, at this moment, is not allowed to fire,. he ‘would try 
to save himself by moving forwards or backwards,’ while, 
if he fired accurately, he would soon destroy the enemy, 
1 Fife,' as Col. A. Du Pieq has judiciously observed, in his 
Etude sur le combat , ‘is the safety valve of the emotions' ” And 
again, “It is certain that even with trained and disciplined 
troops, a fire while in motion will have little accuracy after 
any rapid movements to within a short distance of the 
enemy ; but under these unfavourable circumstances any kind 
of fire will not have much efficacy. Hence preference should 
be given to that kind of fire which least delays the advance 
and sustains the moral of the men; and this, undoubtedly, 
is a fire while in movement.” 

Thus it is judicious to forestall the desires of the men, 
during their advance, and to direct them into a useful channel, 
by allowing them to fire a few rounds while moving forward, 
under the strictest control, so as to ensure efficacy of fire at 
the 'same time. We have seen that both Hermans and 
Eussians suffered severely when they attempted advancing 
against an enemy without firing, while their losses decreased 
when they fired, as they approached the enemy’s position, by 
the demoralization their fire caused among the opposing 
troops. 

But as a control over the fire cannot be so well kept up 
while the men are thus in movement, they should only be 
allowed when any real effect is required, to fire in this way, 
in a serious manner , when control is no longer possible, i.e., at 
under 400 yards from the enemy.* 

Again, even allowing that while advancing the ranges are 
constantly decreasing, and therefore the probable efficacy of the 
fire increasing, such fire during movement cannot be so effica- 
cious as a more stationary fire at even longer ranges. Hence 
men should only be allowed, when a serious result is expected, 
to open a powerful fire while moving at the short ranges 


45 See last footnote on p. 453, as to how the fire during movement should 
ho carried out in the advance to this short range. 

Cc 2 


404 


only and when an independent fire can give an efficacious 
result. 

"When a rapid fire is required at dose ranges, especially in 
the standing position, when the bayonets are fixed, and when 
the front is covered with smoke, many writers recommend 
that the men should fire from the hip, while holding the rifle 
horizontally, and they assert that good results can be gained 
by doing so. They consider that to train men to do this well 
is only to forestall what they will do in reality, because then, 
especially young troops unaccustomed to war, when close to 
the enemy, will neither adjust their sights nor aim, or even 
bring their rifles to the shoulder, while to try and make them 
do so will only make them lose time, and even expect from 
them an impossibility. In all ages and in all armies it has 
been noticed that troops fire high at short ranges, and the 
advocates of fixing from the hip, with the rifle held horizontally, 
assert that this is the best way of keeping the fire low, thereby 
gaining both acctxracy and rapidity, hiring from the hip is 
no innovation, as it has been pi*actised in the past by some 
of the Continental armies. 

But to be able to get an effective fire from the hips, it is 
necessary that the recoil should not be too great, and as the 
recoil of the Martini-Henry rifle is very excessive, it is 
doubtful whether it can be judiciously employed in this way, 
though the men are certain to try to do so, from their shoulders 
beginning to suffer after 30 or 40 rounds only have been 
fired. 

11. The Number of Hounds to be Hired at Each Halt 
During an Advance to the Assault. 

Granted, that the troops moving forward to carry out the 
final assault are allowed to fire during the advance, what 
number of rounds are they to expend until they come within 
the short ranges ? Much, of course, depends on the available 
supply of ammunition. At about the range of 250 or 300 
yards the men will be engaged in a rapid independent firing, 
which may last four or five minutes, and during which 
upwards of 40 rounds will be expended. After that they 
require at least twenty more rounds to consolidate a success 
or to cover a retreat— that is, at about 300 yards from the 
enemy, each man ought to have 60 rounds on his person. 

Suppose the advance to take place from 800 yards up to 
250 yards from the enemy, or over 550 yards before the 
critical period of rapid firing begins. 
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If the enemy is very demoralised, and tlie effect of liis fire 
poor, then the advance may he made -without a stop, and it 
would take some seven minutes to cross the 550 yards at the 
rate of three miles an hour, and as men running forward in 
turn, singly or in groups, to fire cannot well expend more 
than two rounds a minute, they will fire at least fourteen 
rounds in this time. 

If the enemy’s fire is still efficacious, the advance will have 
to he made hy successive rushes of alternate companies in 
larger units over a space of 50 yards at least. Troops ad- 
vancing thus would make ten successive pauses between 800 
and 250 yards, and it would be during these pauses they 
would fire. The length of these pauses should be as short as 
possible, in order to give the attack all the vigour and dash 
possible, and because the halting places are dangerous spots, as 
most losses occur at them ; but, on the other hand, they must 
be long enough to allow of the advance of the rear echelons 
being covered by fire, and for the men of these echelons to 
get into position and to open fire. Most writers agree that 
one minute should be about the average length of a pause, 
during which about three rounds may be fired, after adjusting 
the sights to the range. Consequently, in such an advance 
from 800 to 250 yards, each man would fire 30 rounds, re- 
quiring that the troops when they began to move forward to 
an attack should each have in their possession 90, or, allowing 
for bullets dropped, 100 rounds on his person. 

12. When the Bayoxet Should be Fixed. 

It has been found that when the bayonet is fixed on to 
one side of the rifle, it causes the fire to go to the same side 
and rather lower than before, and therefore, theoretically, for a 
given range, aim must be taken rather higher, or a higher 
elevation must be used. But practically in the excitement 
of battle, and from the agitation of rapid movement, this 
result will have the effect of keeping the fire down, which 
cannot but have a great influence at the shorter ranges over 
which the assault is made. 

The moral effect of fixing bayonets on approaching the 
enemy is very great, and as the men should fire while 
advancing to the assault, the bayonets should be fixed at about 
300 yards from the enemy’s position, just before this assault 
is begun. 

The soldier should have thoroughly impressed on him that 
the fixing of bayonets in action is a sign to him that the time 
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lias come when it is more dangerous for liim to retire than to 
advance, and that if he advances without hesitation the enemy 
will certainly not wait to cross bayonets with him. 

Fire-Units or Groups. 

Fire-units are necessary for two reasons. 

1 . To get the maximum efficacy of fire a large number of 
men must be brought into the firing line, and their fire must 
be concentrated. But a dismounted officer’s control cannot be 
felt over a very wide front in action, and hence the firing line 
must be divided into fractions which form the fire-units. 

2. In obtaining the number of rifles required in the firing 
line they must not be pushed in without order or organization, 
else control will vanish. For this purpose, regular organized 
units only must be put into the line at a time, and the number 
of rifles must be counted at so many fire-units or groups, and 
not as so many men simply. 

These units may be of various sizes, and should invariably 
be sub-multiples or fractions of the regular tactical unit — the 
company. Another point is, that these sub-units must not act 
independently, or else we run a risk of losing power of control, 
and of the great effect of concentrated fire. 

To get the greatest number of rifles into play, the men 
must be placed in line in single or double rank; but long 
lines cannot be commanded by voice, and also the ground 
rarely lends itself to their movements. It is very important 
to remember that the power of directing the fire depends more 
on the front occupied by a unit than on the strength of this 
unit in men. The longest effective line that can be com- 
manded by voice or whistle, by a dismounted man, even at a 
distance from the enemy, is a front of about fifty paces. This 
is about the maximum front over which a dismounted man’s 
control can be felt in action, which gives fifty rifles in one 
line, or 100 rifles in two lines. An exact front of 50 paces 
would not, of course, be taken as the fire-unit, but the nearest 
organized tactical unit whose front most nearly coincided with 
this distance would be so taken. 

If we employ fewer than fifty men at long ranges to form a 
fire-unit, we run the risk of losing the great effects which a 
concentrated fire is destined to bring about, and besides, the 
control of the firing would fall into more hands than necessary 
for such a fire. 

The smallest permissible groups of men should be such as 
to prevent the control of the firing from falling into the hands 
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of inexperienced leaders. Tlie fewer the groups or units, tiie 
easier is tire direction of tlie fire controlled, but the harder 
they are to command individually. 

It is very essential that the important duties of tlie command 
of each unit (i. e., tlie direction, kind of firing, judging tlie 
distances, &c.) should, as long as possible, be carried out by 
officers, and not by the non-commissioned officers, who should 
see that the men conform to the officers’ orders, and should 
transmit these orders along the line. These are most im- 
portant duties, and must not be neglected for more ambitious 
ones. 

Taking an English company at war strength, or about 100 
men, these, if extended at one man per pace, as would be the 
case in a decisive fight, would cover 100 paces, which would 
give two fire-units of fifty men, or half a company each, under 
an officer. 

As the enemy is approached, the difficulties of control and 
command increase, but by this time the objects to be fired at 
have been more clearly indicated and impressed on the men, and 
hence the fire-units may now be reduced in size to twenty-five 
men, or one quarter of a company each, each under a sergeant. 
This shows the necessity of having non-commissioned officers 
trained to lead in action. 

Further, it is highly necessary that the men should be trained 
to work in groups when at a distance from the enemy, and that 
their independency of action is only to begin when control is 
no longer possible ; that they must do so because it is best for 
the mutual good of the whole, and to obtain the best effect of 
their fire by concentration; this can only be done by fully 
impressing on the men by practical experiments the inaccuracy 
of independent fire at ranges beyond 400 yards, when 
these have to be guessed, and that this can only be corrected 
by their voluntarily placing themselves under the nearest 
leader to obtain the required efficacy by concentration of fire. 
This is particularly necessary when fresh supporting troops 
arrive irregularly in line; they should be taught to place 
themselves under the commanders already in the front line, 
and not to look for orders from their own officers only, unless 
they have been moved as a complete body into a gap. 

As we still get nearer the enemy, the larger organized units 
are broken up, from the difficulty of controlling fire, but the 
shorter the range the less important is concentration, and thus 
smaller groups are permissible; but groups of from 8 fa 16 
men each may be considered the minimum and maximum numbers 
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respectively for effective fire. Under a close lire a single man 
cannot louk after more than 16 men at tlie most in extended 
order, so as to see tliat they are carrying out exactly the 
orders of the battalion officers. Smaller groups than of about 
8 men would split up the commands too much. 

Men lying down can only he in one line. If we are not 
opposed to modern weapons, as in savage warfare, the men 
may kneel or stand in close order, and fire in two ranks, which 
gives the real maximum amount of fire for a given front, hut 
against modern weapons only half this real maximum amount 
of fire is attainable until the actual attack takes place, which 
presupposes that the demoralization of the enemy has been 
effected, or else the men would suffer too much. 

We may take a front of 50 paces as the front of the 
maximum firing-unit under one man when at a distance 
from the enemy. In close order in two ranks this would 
give a maximum firing-unit of 100 men or an English 
company. 

Some experiments that have been made officially in France 
since 1878 have shewn “That individual firing, as far as 
accuracy is concerned, is. superior to volley firing; that volleys 
by groups (of about 12 men) are superior to volleys by sections 
(50 men) ; and volleys by sections to those .by half-companies 
(100 men). But it must be remarked that the differences are 
so slight as to give none of these kinds of fire a marked 
superiority over the others.” This official statement has, 
however, been disputed by individual writers. An anony- 
mous French writer, whose brochure, Lc fir de V infant erie aux 
grandes distances, has been much quoted, writes : “ The best 
volleys are those fired by groups, but the maximum effective 
of the body firing ought not to exceed 100 men in two ranks. 
The more the fire-unit is reduced in size the better is it in the 
hands of its leader, who can better look after it, while the 
men can hear him and execute his orders better. The regu- 
lations wisely order the commander to give the word 1 Fired in 
volley firing, when he sees the rifles steady ; tliat is when the 
men are ready and have finished aiming. But the simultaneous 
readiness of the whole unit will he harder to obtain, as there 
are more men in it; if the command l Fire 1 is given before 
they have all aimed, there will be many shots fired wide , of 
the mark ; if he waits longer, he will fatigue those 
ready. . . Group volleys can be executed with the men in 
two ranks or deployed. The same can be done with volleys 
from demi-sections (25 men) ; hut if these are deployed, the 
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front will be more than 30 yards. It is not possible to execute 
good volleys with a larger body of extended men.” 

General Brialmont states that the fire of pelotom (80 men) 
gives better results than the fire of companies (250 men). 
“ This difference can be explained by the fact that in firing 
by pclotons, the soldier, finding himself placed under the 
immediate eye of his leader, keeps greater calmness than 
when firing by companies, during which the multiplicity of 
orders trouble, not only the subordinate leaders, but also the 
men ; by which often a badly directed and inaccurate fire is 
obtained.” Again, “ The weaker the unit which fires the 
volley, the more efficacious is the supervision of the leader, 
and the more sustained is the attention of the men.” 

Thus, small groups are the best to use, in order to gain the 
greatest result from the fire. But the precaution given on 
p. 398, with regard to pauses, must be all the more carefully 
adhered to as the fire-units become smaller. 

Even if the French official conclusion, that volley firing is 
rather less accurate than a controlled and steady individual 
firing, is correct, yet at all ranges beyond the short ones, 
volleys are preferable, from the moral results and power of 
control they give, while the difference in accuracy is most 
likely to vanish in the battlefield, from the ranges not being 
known, and from the excited state of the men. 

"When firing with two sights, alternate units of whatever 
size they may be, or half of each unit may each fire with a 
particular sight. When firing with three sights (i.e., at ranges 
over 800 yards when the distance is estimated by eye), it will 
be best to tell off a third of each unit to fire with the same 
sight. This can be done easily, as the enemy is still more 
than 800 yards off. Whole groups and not alternate men 
should use different sights, so that their commanders may 
more easily see that their orders are being obeyed. 

Hence it is most essential that each fire-unit should have a 
leader to control and direct its fire. 

The position of each fire-group or unit must be looked 
upon as that of a gun in a battery, or as a battery in a long 
line of artillery. The orders for the direction of the fire are 
passed down the line to the leaders, or told them before the 
action is full}'' committed, i.e., what they are to fire at, the 
number of rounds, the rate of fire, the kind of fire, the sight 
each is to use, &c., and any other such orders, and then the 
leaders order their groups or units to fire as commanded, and 
see it carried out. The fundimental rule of artillery action 
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of massing the batteries and concentrating tbe fire in tbe 
earlier stages of the fight, applies equally well to infantry — 
mass the fire units or groups and concentrate the fire on 
the important points of attach:. 

This sub-division of duties is a most important principle, 
which, has hardly yet been fully recognized or taken its proper 
place in the English army. No work of any kind can be car- 
ried on successfully except by a regular distribution of the 
work to organized bodies or groups under responsible leaders. 
This refers to any kind of work carried out by any sized body 
of men. An army must have its front sub-divided and 
distributed to army corps, that of army corps to divisions, that 
of divisions to brigades or regiments, that of battalions to 
companies, and so on. It is the only way in which any duly 
can be effectually earned out. 

Every progress in the perfection of the rifle will more and 
more assimilate the conduct of its fire to that of artillery. 
Infantry officers, to thoroughly understand the proper way of 
using infantry fire, always remembering that while artillery 
moves it is useless, which is not the case with infantry, should 
study artillery tactics, and how its fire is controlled and directed 
in action. Each rifle in a fire-unit or group must he looked 
on as a gun in a battery ; each fire-unit as a battery in, a long 
line of artillery. Orders for the direction of the fire must be 
given to the commanders of the fire-units, through the regular 
leaders in the chain of the military organization, who in turn 
co mm unicate the orders to the men and see them earned out.’* 
Thus, and thus only, can infantry fire reach its greatest pos- 
sible efficacy in the field, and the waste of ammunition be re- 
duced to a minimum. Equally with this must every means be 
studied of allowing ranges to be quickly ascertained with the 
greatest accuracy possible. The artillery rule of massing- 
batteries and concentrating fire, applies with full force to infan- 
try; and artillery, like infantry, when at too close ranges to carry 
this out, fire directly to their own front, independently and 
rapidly and then only. The growing similarity in the field 
between the practice of infantry and artillery fire, is one of 
the most remarkable facts in the progress of modern fire 
tactics. This is in every way to be desired, as it will cause 
inf autry officers to study artillery, and appreciate its value and 
strength. 

* At the closer ranges, officers cannot move up and down the line giving 
orders, and so the men and group leaders should he trained to pass orders 
alone: the line. 
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For further remarks on the tactical use of these fire groups 
in action, see Chapter XYI. 

BuSTTME. 

In conclusion, we „ may quote the following from the 
Revue Militaire Ac VMranger ( 1881): — “ The regulation of fire 
in Germany is based on the following principles : — 

“ 1- Above 440 yards no result is to be expected from isolated 
shots, because the errors in judging distance are greater than 
the depths of the dangerous zones. As the skill of the 
marksman cannot counterbalance this uncertainty, the Germans 
do not employ picked men to open fire. 

“2. Fire-action, according to German views should always 
make itself felt in the shortest possible time ; it should be 
powerful and unexpected. The Germans, therefore, condemn 
a deliberate and continuous fire, and adopt the contrary method, 
that is, short periods of powerful fire, separated by intervals of 
more or less duration. 

“ 8. The direction of fire in Germany rests with the captain, 
though there is a growing tendency to make over this direction 
to the section (zug) leaders. 

“4. In principle , firing is to be commenced when on the 
offensive at 440 yards, and on the defensive at 770 yards 
from the enemy, when the action has been prepared by artillery , 
and in all cases when it is a decisive action, and not a demon- 
strative or delaying action. It is understood that should 
there be no artillery, infantry must prepare its own attack at 
longer ranges. The same rule holds good in cases of an 
inferiority in artillery. 

“ 5. To obtain a moral and material superiority, do not 
hesitate, when on the offensive, about the necessary expen- 
diture of men, and get close enough to the enemy to be able 
rapidly to inflict on him the amount of loss required to break 
down his resistance. 

“ 6. Use different sights in combination, so as to compensate 
for the errors in judging distance, as well as for the motion of 
the object, the state of the atmosphere, and the slopes of the 
ground near the object. 

“7. Use rapid independent fire sparingly. 

“8. Always decide, before opening fire, how many rounds to 
expend, taking into consideration the available supply of 
ammunition. 

“9. In action, keep control over the fire as long as possible ; 
endeavour to do so always. 


412 


“10. Avoid squandering the fire, which is the result of * 
a too frequent change of the objective aimed at. 

“Finally, the Germans have no great partiality for fire 
beyond 1,300 yards, or for indirect fire, in field operations. 

“To sum up, it seems that the fire-tactics of the German 
infantry in a future war may be sketched as follows: the 
infantry will only exceptionally take part in the preparation 
of the fight, which is entrusted to the artillery ; and in doing 
so, will act by means of the fire of masses directed on objects 
specially remarkable or important which may be visible 
within 1,300 yards. 

“ After the artillery preparation, the battalions of the first 
line, which may be most favourably placed, will advance at a 
brisk pace up to effective range of the enemy, i.e., between 
700 and 400 yards. The companies in front will reinforce 
their firing lines with a second section (zug), and will open 
against the enemy a vigourous fire, divided by periods of 
silence. They will then advance by rushes of 50 yards, 
and by echelons, with a front equal to that covered by a 
battalion.* The men will throw themselves flat on their 
stomachs, and immediately re-open fire as before. The third 
zug of each company will reinforce the firing line, and be 
replaced by one of the companies in the main body, which 
will have followed the movement of the extended line. These 
companies will close on the fighting line, and the whole 
battalion, after a last discharge of rapid fire, will hurl itself, 
with levelled bayonets, drums beating, and lorul hurrahs, on 
the position of the enemy. 

“ This is, it will be observed, the traditional Prussian 
‘ Yorwiirts,’ with some concessions allowed to fire-tactics. 

“It is probable that, in siege- warfare, the Germans will 
make use of indirect fire, even up to distances corresponding 
to the extreme graduations of the sights. Long range in- 
fantry fire is capable of producing very serious results in 
fortress warfare, especially in attacking forts (V arret. The 
supply of cartridges is unlimited, ranges can be accurately 
determined, range tables and auxiliary points of aim can be 
used; the skirmishers can find support for their rifles, and 
having almost nothing to fear, since they should have thrown 


* That is, of two companies, since each battalion throws forward two 
companies, and keeps two in reserve. This advance, by rushes, may 
also he executed by alternate half -battalions or companies, but the 
breaking up of the firing-line should not go below this limit. 
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up cover, -will be in the best possible position for delivering 
accurate fire. In short, the men are in a situation almost 
similar to that in which the experimental practice fire is 
carried out on the ranges ; and, consequently, it would not be 
surprising if results should be obtained which approach 
those obtained in experimental firing.” 

From the foregoing pages, we cannot but be deeply im- 
pressed with the importance that is attached to infantry fire 
in the gigantic armies on the Continent, and with the minute- 
ness and completeness with which the suhj ect has been studied 
by them. Can we say the same in England ? With pain it 
must be said that we are a long way behind other nations in 
the matter. As far as individual skill is concerned, our men, 
it must be owned, in spite of our oft-repeated catastrophes in 
the field as regards musketry fire, compare most favourably 
with the soldiers of other armies, but they outstrip us all- 
together in fire discipline, direction and control. The secret of 
the failure of our musketry fire in the field is that fire discipline , 
direction , and control, are practically unknown among us. Con- 
centration of infantry fire or the necessity for it, are not even 
hinted at in any one of onr regulations. A certain amount 
of control is certainly aimed at in volley and mass firing 
having been instituted to a small extent, but there has 
not been, until lately, a single word in our regulations 
as to their uses, the ranges at which they are to be used, 
or anything to guide an officer, nor even the results of any 
experiments or data on such kinds of fire have been given 
which could guide him to a decision. 

We have not yet got rid of the notion that the accuracy 
of the independent fire of the individual soldier must ho 
looked upon as the criterion of the effective fire of the whole 
mass. The independent fire of individuals in the field is of 
little , and we may say of no value , beyond 400 yards; the 
only really effective fire is that wh ich proceeds simultaneously from a 
great many rifles directed on the same point , that is from concen- 
trated fire. Again, pauses in the firing are very necessary, 
and the possibility of these pauses being obtained, whether by 
limiting the number of rounds' to be fired, or by using a shrill 
whistle as the signal to cease, depends entirely on the men, non- 
commissioned officers, and officers having been trained to it 
in peace. This “fire discipline ” cannot he improvised on 
the battlefield, it can only be obtained by constant practice 
in peace times. The method adopted in England, of keeping 
the fire under control by the leaders naming the men, or files, 
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or ranks who are to fire, cannot fie maintained at short ranges, 
and is ineffective at long” ranges ; and, by such a. method, the 
suddenness and offensive character of a controlled, intermittent, 
collective firing is lost, as well as the possibility of shaking 
the moral force of the enemy, which the sudden loss of a 
number of men is most likely to produce. 

In every way our fire tactics have been bad, and before we 
can hope for real success in this direction, our officers must have 
given them, in authorized regulations, clear ideas upon the 
principles to he employed in directing and controlling the firing* 
line, and for obtaining a fire discipline sufficiently strict to 
ensure attention and obedience on the part of the men to the 
orders of their officers, even under the disturbing influences 
of battle, and, further, to make these regulations of any 
practical value, constant practice must he made with them. 

It is with these objects in view that the education of soldiers 
in their annual training should he directed, and not with the 
sole object of gaining a high figure of merit at target practice 
with the number of cartridges allowed to be annually 
expended, which lias been the curse of the English system. 
Instruction in individual firing should only be carried out with 
the chief object of teaching* men to utilize all accidents of the 
ground for cover and as rests to their rifles, and when thrown 
by themselves or on their own resources, to choose rapidly the 
object to fire at, to calculate the distance from it, and to judge 
whether the distance is within the limits within which a 
single shot may he expected to yield a result (/.<?., 400 yards 
at the most), to choose the elevation to be given, according to 
the apparent distance of the object, to profit by the moments 
when the object is visible, and finally to accustom him to 
regulate bis own movements with the rapidity and direction 
of the advance. 

It may he considered that fire discipline, direction, and 
control are not required in small wars against savage or 
uncivilized nations. This is a great mistake. The nature of 
the enemy and his weapons may govern and change our tac- 
tical formations, but never the fire discipline, direction, and 
control, which alone can assure the fullest efficacy of the fire 
being attained under any conditions. 

With an _ enemy unarmed with modern weapons, or 
unskilled in its use, closed formations may be retained, from 
the great advantages of the control and the moral support 
they give the men, and volleys may he used up to a much 
shorter range, but otherwise the fire tactics described in the 
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foregoing’ pages can alone develop . the full efficacy of the 
fire. 

General Skobeleff, who commanded the Russian troops sent 
in 1880 against the Akhal Tekkes, a Trans-Caspian tribe, who 
had hitherto successfully defended themselves against the 
Russians in their stronghold of Geok-Tepe, fully realized the 
necessity of his officers retaining complete command of the fire 
of their men. He several times specially recommended volley 
firing, even at short ranges, and then after the instructions 
already given on pp. 375 and 376, adds, “ That is why I cannot 
urge too strongly on commanders to have the fire of their men 
under control, and in order that this grand maxim may be a 
reality, and not merely empty words, is necessary that the com- 
mander of every unit should know how to make the hearts of 
his soldiers beat in unison with his own before the battle. 

“ He must have his troops completely in hand at the critical 
moment of action, and they must be in his hands an instru- 
ment which serves him to express with a supreme energy, his 
thoughts, will, and feelings.” 

These are the ideas of one of the most successful generals 
of modern days, on the subject of fire tactics against uncivilised 
tribes. The value of these instructions to us is, that they 
apply with equal force to our troops, engaged, - as they 
constantly are, in small wars against uncivilised nations. 

Ret us turn to our own experience with our present fire 
discipline, direction, and control. The Boer war showed us 
the absolute failure, as could be expected from the foregoing 
pages, of our system of relying on the independent uncon- 
centrated fire of individual men. Can anyone assert that 
the result would have been the same if our men had been 
taught and accustomed to place themselves under the orders 
of the nearest officer or non-commissioned officer, ffiat their 
fire might be rationally and effectively concentrated, and 
if the officers and non-commissioned officers had been 
accustomed to such a responsibility, and able to direct 
and control the fire? Doubtless our tactics were bad in 
every way — frontal attacks against a determined enemy, 
skilled in the use of his rifle — but the greatest cause of our 
failure was the want of confidence the men had in their own 
individual shooting as compared with that of theBoers. Had the 
fire of groups of men been concentrated at ranges over 400 yards, 
over which independent fire is valueless, this want of confidence 
would not have been felt nor helped in the final disaster. 

In Ashantee, our men in the bush fighting, sometimes fired 


away 100 to 120 rounds with independent firing with 
apparently very small result. That is, they fired away more 
ammunition individually than in some of the most hotly 
contested European battles. This was only short range firing, 
and such a number could not have been spent had the fire 
been controlled. 

Tate again a more favourable case. In Afghanistan our 
troops, as a rule, opened an independent fire at ranges 
between 700 and 900 yards, as we had not then (1878-79-80) 
any such thing as “five discipline ” in our service, and killed 
very few for the number of rounds fired. One notable 
instance was at Dek Barak, when 28,000 rounds were expended 
on 50 killed at ranges under 400 yards. 200 of the enemy 
were really killed that day, but 100 were shot down by a 
single volley from one company at about 100 yards range, and 
another 50 were killed in a cavalry charge. The remainder 
of the ammunition was expended on 50 killed. All this filing 
was at the shortest ranges, and, except the one volley, was a 
purely independent fire. In this action there was no fire 
discipline, control, or direction, officers were to be seen taking 
rifles from the men and making practice for themselves. 
The result was that the whole of the ammunition with the 
force was fired away, and the troops had to retire back to 
camp for want of ammunition, followed up by the enemy the 
whole way. 

One of the most successf ul actions in the Afghan war was 
the fight of Ahmed Kheyl. Here the men kept their heads, 
had confidence, and drove off the enemy with considerable loss 
by independent fire at very short ranges , but even then, some of 
the enemy succeeded in reaching the bayonets of our men. 
Breech-loading rifles, if properly employed, can do better than 
that. Still it may be said, that if the enemy’s attack had notbeen 
so sudden — it came like a surprise — that better results would 
have been got. General Stewart had just drawn up his 
leading brigade in one line without any reserves ; lie had 
intended to wait for his rear brigade, some miles behind, to 
come up to act as a reserve, and then to attack. But the 
enemy suddenly surged down and were driven off. It was 
all over in twenty minutes. 

When our troops were shut up in Sherpur, on several 
occasions when independent fire began it increased to such a 
pitch that neither bugle nor voice could be heard, and the men 
did not stop until they had fired the last round they had on 
them. The enemy did not mind this fire ; but when volley 
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firing had to be resorted to in the end in order to maintain 
control over the men, the enemy were invariably seen seeking 
for a safer position. 

At the disaster of Maiwand, the uncontrolled independent 
fire of our troops failed to stop the onrush of the closed 
masses of the enemy, and had no effect on their artillery. 
Who can say that even with the defensive tactics we employed, 
so bad against an Asiatic foe,* that the result would have 
been the same, had we had in our army such a system of fire 
tactics as has already been indicated. 

In Egypt in 1882, complaints invariably came, after every 
action, of the bad shooting* of our troops, and why ?— because 
it was independent unconcentrated fire. 

In nearly all our late actions in the Soudan, both in 1884 
and 1885, our firing was of the wildest description,! and 
by no means produced the result that should have been gained 
had our troops been trained to a good system of fire tactics, 
and to fire discipline. Twice our squares were broken, hut 
this it must be said was due more to faulty tactical arrange- 
ments, and to the opening of the square by the troops 
themselves than to any fault of the rifle. Thus, at Tamai, 
the enemy had only twenty yards to rush over before reaching 
the already opened out leading square, and, consequently, the 
power of our rifles could not be brought into play. At Abou 
Klea, the skirmishers on foot in front of the square masked 
its fire, and the enemy arrived at the already opened out 
square, with these skirmishers. At Tamai, the rear square 
had a clear field of fire of 500 yards, and only volleys were 
fired from it, and the consequence was that with the control 
and discipline maintained over the men by so doing, none of 
the enemy were able to cross the fire-swept ground. 

It was thought that from the extended order of fighting, 
which, the modern hreeeh-loader necessitates, the troops 
would require less training than formerly, and that, because 
of the rapidity of fire of modern weapons, partially trained 
and imperfectly disciplined militia, volunteers and raw levies 
would also be more reliable. But actual experience in war 
has shewn that this is very far from being the case, and that 
the fire discipline, direction, and control, which the use of 


* As General lioberts said “When you meet an Asiatic, go for him, 
and when you have him on the run, keep him so.” 

: f The fire was so * wild that the helmets of the front rank men were 
often blown off by the rear rank men, and some state that more serious 
consequences occurred in some cases. 

Dd 
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the modern rifle requires for the ammunition to last out, and 
for obtaining the maximum effect of the supply carried, are 
more difficult to cany out, and require more peace training 
than the old drill in close order which muzzle-loading rifles 
permitted. 

Immediately after the war of 1870-71 it was generally 
thought that the greatest independency should he given to the 
individual soldier in his actions, but this idea soon died out 
abroad, while it has ever since been retained in England. 
Mutual, and not independent action, is the secret of success in war , 
and for mutual action to exist, there must be discipline, 
direction and control. The word “ independent” should be 
cut out of every regulation and drill-book. Every action 
can be classified under “individual” (which does not 
necessarily imply independency), and “ mutual ” action. 
The independent training of men is an evil that cannot be too 
strongly repressed ; present conditions require the men 
to be trained to work mutually in groups under a 
leader, and not independently. The advantages which a 
firing-line, divided into groups or commands, has over a 
continuous firing line, with each man working according to 
his own lights, are : — 

1. It enables a better control to be maintained of the men, 
so that they are kept better and longer in hand. 

2. It enables a concentrated fire to be kept up, even at the 
shorter ranges, and on the objects required to be fired at. 

3. The pauses, so necessary to enable control to be kept up, 
are facilitated. 

4. It conduces to a more rigorous execution of given orders. 

5. It helps to avoid waste of ammunition — the group leader 
having the power of moderating the fire according to 
circumstances. 

6. It permits of a more rational utilization of the cover 
given by the ground, and of a more energetic advance in the 
attack. 

7. It gives to each man a contact with his comrades in the 
group, which increases his feeling of security and confidence, 
by the moral protection it affords. 

8. It presents to cavalry a series of organized groups, 
quickly formed, and capable of sufficient resistance. 

9. It allows of volleys being executed at much shorter 
ranges. 

10. It allows of orders being more easily passed along the 
firing line. 
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By groups ” it must not be thought that a closed body of 
men is intended — the group may be extended. The word 
“ unit ” perhaps more fully expresses its meaning. 

The leaders of these groups, in the final stages of the fight, 
are the officers and non-commissioned officers, but the latter 
have, when the enemy is still distant and the combined groups 
are large, their special invaluable duties in the “ control ” of 
the fire, and so they must never presume to take separate 
command of a group unless they receive the order from an 
officer, who finds the control getting too difficult to maintain, 
or if the officer is killed or wounded. 

The men in peace time must have a full and clear conviction 
impressed on them of the value of mutual action, and of the 
uselessness of independent action, for it is only by so doing 
that they will have the discipline to voluntarily place them- 
selves under the control of the nearest leader, whoever he 
may be. 

The independent firing of the Trench in 1870, and of the 
Turks in 1877 should be taken to heart by all, as a warning of 
how not to act. The men knew their rifles could carry long 
distances, and with little regard to aiming or to range, they 
fired away in the direction of the enemy, without guidance 
or control. Although heavy losses were thus inflicted when 
directed on large closed bodies, yet such firing never beat off 
a determined attack in open order, and it is liable, moreover, 
at the most critical moment, to cause troops using it to run 
short of ammunition, as so frequently happened to the Trench, 
necessitating of course their retirement. The Germans on the 
other hand, when on the defensive, never opened lire beyond 
a range of about 400 yards, and yet their lire, steadily and 
well delivered — the result of stern discipline and training — was 
invariably successful. 
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PART III. 


CHAPTER XVI* 


TACTICAL DEDUCTION'S. 

The German regulations state that : “ The science of leading 
masses of infantry consists in suitably employing their fire by 
concentrating it according to time and place, and in throwing 
disorder, by this fire, among the enemy’s troops.” 

General Lewal writes : “ The manner of disposing infantry 
on the battle field, of conducting a cavalry charge, or of placing 
batteries, is a direct corollary of the effects of fire.” 

All history shows the following main principles, governing 
the tactics to be employed in any war, to be unchanged by 
time : — 

1 . That, in all times, those who had the greatest mobility 

and who knew r best how to make use of it and of 
their fire, had an incontestable superiority in the fight. 

2. That a relative increase of artillery has generally 

denoted a bad infantry. 

3. That the progress in the armament of infantry is the 

principal cause of the successive reforms in the 
tactical formation of troops for fighting 

4. The weapons of one army determine the formations re- 

quired to obtain the best results from them. 

5. The weapons of the adversary determine the formations 

required to render their power as feeble as possible. 

6. Discipline, previous training, and custom, are prime 

factors in the tactical methods of procedure on the 
battle field. 

7. Victory can only be assured by the demoralisation of the 

enemy, caused either by the infliction of losses, by an 
effective fire, or by the failure of his ammunition, or 
by the moral effect of superior numbers, superior 
armament, out-flanking him, &c., &e. 

* A considerable part of this chapter is taken from a pamphlet written 
hv the Author, entitled, The Late Battles in the Soudan, and Modern Tactics : 
A Reply, sold by Gale & Polden. 
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jig - i 8. Yictory is only secured by actual proof of superior 

lm; strength., shown by the obtaining possession of the 

Wm i ground decisively held by the enemy. 

|| t The consideration of the tactical formations and procedure 

ffj§ ;; ' ■ required for the attack and defence, when opposed to modern 

rides in the hands of trained troops, requires that we should 
S*f 1 approach this extremely important subject in the spirit per- 

ISjj vading the following extract from the Wellington Prize Essay 

■Br'' of 1872:— 

I®; “I am not urging that any principle that we have adopted 

from our experience of the past should be held to be sacred 
IBi on that account. The experience of the past, on which it is 

IK founded, must be carefully examined. Whenever we find 

that the conditions have so changed that the evidence is no 
longer good, it must be ruthlessly rejected. All modern cir- 
cumstances must be carefully taken into account. No maxim 
or tradition ought to be allowed to stand, simply because it 
was applicable formerly.” 

In his Etudes de Guerre, General Lewal has made a very 
true complaint that the movements of armies in the theatre of 
war are studied more than those of troops on the battle field, 
i.e., strategy more than tactics. “However, it is tactics which 
gains battles, and exercises by them a direct, influence on the 
destiny of States.” Even at the end of the most brilliant 
strategical manoeuvres it is necessary to fight, and “it is only 
the gain of the battle which generally justifies the skilful 
manoeuvres carried out by men of genius.” Eew officers are 
ever called on to command strategical units, whilst, on the 
other hand, every officer ought to know, on the day of battle, 
how to employ, in the most judicious manner possible, the 
men, arms, and ground, put at his disposal. Hence, the 
subject of tactics should be the principal object of military 
study in an army, especially as good tactics may save a bad 
strategy, while the most brilliant strategical combinations 
must fail if battles are lost. 

In the following pages we propose to confine our remarks to 
infantry principally, because infantry on the battle field, 
whether it gains or yields ground, irresistibly draws the other 
arms with it in its advance or retreat. A study of any battle, 
especially of the battle of Sadowa, in the Austro-Prussian 
War of 1866, will give a striking proof of this truth. We 
see here that a defeated force, in spite of the most heroic 
effects of a good artillery or of the vigorous charges of a 
brave cavalry, loses the battle by the inferiority (moral or 
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material) of its infantry, while a good, brave, and well discip- 
lined infantry even with a poor artillery and badly used cavalry, 
can be successful. 

It is useless to seek for details of tactical procedure, suited 
to modern conditions, in the days of the muzzle-loading rifle 
and smooth bore artillery. Hence, we cannot even go back 
as far as the Crimean war for this purpose, except to prove 
one. thing, — the impossibility of a long rigid line of troops 
being able to advance, as such, over any distance to the 
attack. 

The campaigns of 1859, 1864 and 1866 furnish us with no 
real deductions for tactical formations, although they give 
additional proofs to the now fully recognized principle, that 
before the bayonet assault can be delivered, the enemy must 
first have been demoralized by an efficient fire preparation. 
In the latter war the Prussians had such an immense 
superiority in armament as to render comparisons of little 
avail. 

The Franco-German war of 1870-71, simply startled the 
civilised world with its rapidity, with the enormous number of 
combatants required for modern war, with the boldness, not 
only of the strategy, hut also of the tactical formations adopted, 
and with the dissolving effect of the breech-loader on any kind 
of closed formation, line or column, at ranges hitherto deemed 
quite safe. 

The French, in this war, had the better rifle, but were much 
inferior as regards numbers, organisation, training, discipline, 
and administration. Neither side, however, employed any 
of the definite fire tactics described in Part II. 

In 1866 the eyes of Europe were opened as to the power of 
the breech-loader, at all events, at short ranges. The Prussians 
partly saw its true power, and reduced the size of their columns 
of attack to that of company columns of 250 men each — so 
that they might move more easily, while offering a smaller 
target to the enemy. But the necessity of obtaining all the 
cover possible from accidents of the ground by the use of 
very small units and extended formations was not as yet fully 
realised. When the war of 1870 began, skirmishers were 
still looked on as only a means to prepare the way for the 
final assault, which was to he carried out by company columns 
of attack. No one yet dreamed of carrying out an attack from 
first to last with lines of skirmishers only. 

The battles of Worth, Spicheren, and the fighting round 
Metz soon convinced the Germans that when opposed to 


424 


modern rifle fire in the hands of trained troops, the day of 
“columns of attack” was past ; * that extended formations 
were required in order to enable the troops to move over the 
fire-swept zone with the greatest rapidity, to obtain the fullest 
advantage from the cover afforded by the ground, to lessen the 
destructive effect of the enemy’s fire during an advance, and to 
enable the attack to arrive without annihilation at the decisive 
ranges; that the skirmishing line, instead of being an 
auxiliary, was the principal means of offence and defence ; 
that bodies in rear must simply be considered as feeders to 
this line, and that in place of the old close columns of attack, 
physically breaking the power of the enemy, it was necessary to 
substitute successive lines of attach for carry ing out an offensive 
assault after the power of the enemy has been broken by the fire of 
the leading line.} 

The duty assigned to the reserves of a battalion by English 
writers on tactics, and which is laid down in our drill-book, of 
finally forcing an enemy’s position in con junction with the 
troops already extended, is not in accordance with war 
experience. As Colonel E. Clive, Grenadier Guards, said, 
in 1878, in a lecture he gave before Lord Wolseley and a 
number of other distinguished English officers. 

“As I read the military histories of past campaigns, the 
part that reserves have to play is quite different. It is that 
of carrying forward the wave of attack, and not of making 
the final rush in line, though the latter was the duty of the 
reserves when attacking muzzle-loaders.” 

The false duty, mentioned above, assigned to the battalion 
reserves by the English, especially when a system of attack 
is based upon it, or even affected by it, contains a great 
element of danger, because it may, and probably will, indis- 
pose commanding officers to expend the battalion reserves, 
when necessary, from the thought that if they are once thrown 
into the fighting line, they have no troops available to drive 
the enemy out of his position, and the result of this will probably 
be long , halting , indecisive attacks, incapable of driving an enemy 
from his position, demoralising to the men, and inviting defeat. 

It seems strange that now, in 1888, it is still necessary to point 


* “AE writers who have seen anything of recent fighting-, appear to 
be agreed that an.: attack in column is a thing no 'longer, possible.”—'- 
{Wellington Prize Essay, 1872.) 

t Thus practically substituting an “ open column ” for the old “ closed 
column ” of attack. 
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out that an. attack against the modern ride has never been 
carried out in the above manner. Colonel E. Clive, in the 
lecture referred to above, pointed out that the lesson gained 
from the wars of 1870 and 1877 was, that direct attacks can 
ha rdly ever succeed, except at a most tremendous sacrifice. So 
that, though the suggestion, that the companies of a battalion 
are sufficient and likely to shake an enemy, may be a good one to 
instil into troops in view of minor combats, yet it is not a proper 
axiom in the higher military exercises, because this is talking of 
shaking the enemy with a force of two men per pace. The attack 
is far more serious than this, and in ninety-nine eases out of a 
hundred, the first as well as the second line will have to be 
expended before the enemy is shaken and the time lias come 
for the final charge. In all the accounts of the wars of 1870 
and 1877 we invariably read of the final decision being- made, 
not along the whole front, hut at the decisive points or localities, 
with “great swarms,” “dense clouds,” “thick masses” of 
skirmishers from eight to sixteen men deep. General Skobeleff , 
after the Busso-Turkish war, expressed his opinion that 
“ the only formation in which troops can successfully assault 
entrenched positions is in successive lines of skirmishers.” 

The facts stated in Parts I. and II. have given us data on 
which we may base our tactical deductions for the future. 
The object of all tactics is to obtain victory by the demoralisation of 
the enemy , and we Can have nothing so demoralising as a well 
directed and terrible fire. Thus by an efficacious fire we 
ensure the demoralisation of the enemy, and, therefore, 
by an efficacious fire we ensure victory. In the present chapter 
we cannot pretend to deal with the whole question of tactics, 
and the moral elements which affect it ; of course, an enemy 
can be made to retire by threatening* his line of retreat, 
or he may do so from having expended all his ammunition. 
Such cases we cannot deal with, and all that we can touch 
on is the tactical procedure that will best ensure a maximum 
of efficacy for the fire. 

The animal instinct of man is that of self-preservation and 
avoidance of danger. But by discipline and maintenance of 
control over the men, this instinct can be completely over- 
mastered. The same can he done by moral influences, such 
as love of country, enthusiasm in the cause, love of glory, 
desire for distinction, &c., hut discipline and control are the 
two immediate factors we intend only to deal with here. Custom 
or habit is another prime factor in war. And it is a recognized 
fact that men who are thoroughly accustomed by practice to 
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do certain actions in ordinary times will do the same in 
moments of great mental strain. 

“The best infantry are those who fire the best, most to the 
purpose, and who, while producing the greatest useful effect, 
consume the least ammunition,” and so every soldier should 
be thoroughly taught how to obtain from his rifle the highest 
results it is capable of giving, by a good method of instruction 
and by constant practice. It should always be remembered 
that afire is only terrible token it is ■ well directed. 

History furnishes many examples of the brilliant results 
obtained by a well commanded and executed fire, and of how 
a body of men is only powerful by its fire-power when the men 
keep their calmness and presence of mind. One of the most certain 
pledges of victory is efficacy of fire, and this can only be 
obtained by men who do not get too excited to ensure it. 
Therefore, we must seek the means of allowing men to 
preserve their moral forces, and also to fire well and be under 
control as long as possible in action. 

These means lie (1) in a good organisation , which ensures the 
necessary command over the men ; (2) in a strict discipline, 
which ensures the necessary obedience and suppression of 
their animal instincts of seif-preservation; and (3) in sound 
and constant practice, which ensures the men acting from habit, 
in a maimer they ought to do, in moments of the greatest 
mental strain. 

“ The condition which ought to rank before all others is to 
obtain a superiority of fire over the enemy. It is necessary 
to make everything give way to this requirement. The victory 
is at this price.” Napoleon I. wrote: “Fire is everything, 
the rest is hut of small account.” General Lewal writes: 
“Fire is the great, the principal, and almost the only force 
in battle ; the shock is only a secondary incident. All efforts 

ought to turn towards the good employment of fire 

We are compelled to deduce this consequence, that a rational 
tactical disposition consists in augmenting the effects of one’s 
own fire on the enemy, while sheltering oneself as much as 
possible from that of the adversary.” 

We have seen that the fire of a number of men must be 
more or less concentrated, according to the range and the 
dimensions of the objective, in order for it to be efficacious, 
and that this collective fire necessitates control and command 
over the men. Hence to obtain this requirement we must, 
in the first place, look to the organisation of the men, for 
control can only he maintained in its fullest sense so long as 
the organised tactical units are maintained. 
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In order that a collective fire may be possible at ranges 
over 400 yards, and that the rules for using different sights 
may be carried out, it is absolutely essential that the men in 
the firing line must be organised in recognised fighting groups. 
This is also necessary in order 'that volley firing, the importance 
of which is now fully realised, from the control and power of 
command which it gives over the men, and the moral force 
that it maintains, may be effectively carried out. In order 
not to leave this very necessary system of grouping the men to 
chance, and in order to impress on the men the immense 
necessity for it at all times, all Continental powers have 
instituted a recognised group organisation in the constitution 
or organisation of their company units, and which they expect 
to he maintained underfire as long as it is possible to do so, in 
order to keep up the full power of command and control over 
the men to the utmost, . to utilize their fire-power to the 
greatest extent, and to minimise the evil arising from the 
mixing of the larger units in the firing line as far as it is possible 
to do so. 

The question of “the mixing of units in the firing line” is 
a problem which most English tacticians have, as a rule, 
failed to grasp satisfactorily. The words “mixing of units in 
the firing line” are indefinite; they may mean that (1) the indi- 
vidual men of two or more units are actually mixed up on the 
same front so as to form an incoherent mass incapable of 
control, or they may mean (2) that the firing line is formed of a 
greater number of units, side by side, than those with which 
it started, hut each on a smaller front. The first meaning is 
indeed to he deprecated and prevented in every way, as it 
would entirely destroy any power of control over the men or 
their fire, but, considering that a firing line has to be reinforced 
in order to make up its losses, and to give it a forward impul- 
sion, it is very clear that the first meaning ought not to be 
attached to the above words at all, but that we ought to accept 
the lateral grouping of units, expressed in the second meaning 
given above, as the only solution to maintaining control over 
the men and the the in the firing hue, and not to include it in 
the words “ mixing of units.” 

The actual mixing, in the first sense given above, of the 
larger tactical units, cannot be avoided, but that of small 
groups can be, up to, at all events, the close ranges, where 
independent fire is permissible. To maintain the control and 
direction of the men and of the fire in modern fighting, when any 
reinforcements are required, we must seek to prevent the 


mixing of small organized groups under regular leaders by 
increasing- their number on a given front. 

Continental nations are agreed that a group of 1 G men, at the 
most, is the largest unit that one man can look after in action 
underfire, that is in seeing that his orders as to the object and 
point On it to be aimed at, the sights to be used, number 
of rounds to be fired, &e., are carried out.* This number, 
therefore, constitutes the maximum strength of the “fire 
unit,” while the minimum strength may be taken at about 
half this only, so as to prevent too great a multiplicity of such 
units. In companies of about 250 men, two groups form 
a squad; two squads, a section; and two sections, a half 
company. This group system in the company organisation 
does not exist in the British Army, although it does everywhere 
abroad, and this omission is the one defect in our present 
organisation, for, as we shall seek to prove, this group system 
is the essence of any modern attack formation. 

The “section” system, lately introduced into the British 
service, does not entirely fulfil the conditions and require- 
ments sought to he laid down in this chapter. A section at 
war strength would consist of from 25 to 30 men, which is 
far too great a number for one man, the section commander, 
to look after and control under fire. Hence, in future, when 
we mention “the group system of attack,” the English system 
is not supposed to' be included in it. 

If it is ever to be introduced into our service, the normal 
group organisation that should be aimed at might be, that 
our small companies should consist of groups of 8 men 
each, i.e.y two fours, made up of one corporal, or old soldier, who 
would act as the group-leader, and 7 men. One of these latter 
could, if thought necessary, act as ammunition carrier, who 
would carry out his duties as long as possible, so as to allow the 
other men to enter the final stage of the fight as fully supplied as 
possible, after which he would join a group in the firing line, if 
hecannot find his own. About 6 of such groups, each under a 
group-leader, would form a half company of 50 men, under two 
sergeants and a lieutenant; which would make the company 
about 100 strong, with 1 captain, 2 lieutenants, 4 sergeants, and 
1 2 group-leaders, besides the usual administrative staff, buglers, 
&c. The company on parade would be sized, numbered, told off, 
&e,, as usual, into half companies, sections, and fours, and each 

* The Germans usually employ groups of only eight men each ; ten of 
such units forming a “ zug” or a third of a company of 250 men. The 
maximum strength of a group in the German Servians 12 men. 
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section would then be divided, as far as possible, into groups 
of 8 men each, and a leader appointed to each*'. The left hand 
group of each section may have to vary in strength from 1 2 
as a maximum to 6 as a minimum, it being made a rule that 
no group is to exceed 12 men. But for such an organisation to 
succeed it is essential that the men , from the time they are recruits , 
should be trained to it, by being made to work in groups, under 
(j roup leaders , in their squad and company drills, as well as 'when 
working in the battalion. 

We must not now run away with the idea, that all has been 
done that can he, when this group organisation required for 
battle has been made to enter into the organisation of the 
company, as has been done in every European army but. our 
own. Any such system of organised groups will, at a certain 
period of the fight, be dissolved on the battle field by the 
enemy’s fire ; all the small organised tactical groups will, sooner 
or later, be broken up from losses, from the inevitable drift- 
ing of the men to the right and left, and from the unavoidable 
mixing of the larger units. In The Frontal Attack of Infantry,] 
by Captain Layman, we read : — “In an offensive engagement, 
however, after a few minutes (within the short ranges), there are 
no longer any decided (/.<?., organised) groups. . . . Here and 
there, in the vicissitudes of the fight, new groups are formed . 
The minimising of this evil can only be sought for in the 
training which the men have received in peace time. Every 
man should be taught and fully impressed with the idea 
of the uselessness of independent individual action at anything 
but the shortest ranges, and of the immense value of 
mutual action, even at these shortest ranges, when possible, 
and that consequently he should always voluntarily place him- 
self under the orders of the nearest leader for control and guidance, 
so that the greatest good for the whole may be obtained. 

Colonel L. Hale has pointed out that the narrow basis of 

* In the first edition of this work it was suggested to place two groups 
or a section under a sergeant, and two sections under a lieutenant as 
permanent commands, but on reconsideration, the Author has altered this. 
The reason for this is best given in the words of Col. Homo in his 
Precis of Modern 'Tactics (p. 212) in reference to such a system: — “If any 
of these commanders are killed the confusion must he great,” as a change 
of commands would havo to he made throughout the company ; “ the 
division is carried too ‘far.’ ” It is better for the captain to superintend 
the whole of his groups, assisted by his officers and sergeants, as in 
the German service. 

t This pamphlet was written in 1873, before the sj-stem of fire tactics 
already explained had sprung into existence, and before the group 
system of fighting had reached its present development. 
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personal and individual attachment “is all very well in theory, 
but it is utterly vicious in practice, . . . whereas, we 

ought to seek to establish in the confusion of battle, a feeling 
of universal camaraderie ; soldiers under fire should feel that 
it does not matter two straws whether it is their own personal 
comrade and friend whom they are to assist and to whom they 
can turn for help, but that so long as the man near them is 
one of their own army, it is him they must help, it is he who 
will help them. They will not find their own company officers 
there ; these will have fallen, their battalion will be led by a 
company officer, their sergeants will be leading companies, 
and in their difficulties they must follow the nearest leader.” 

Captain Layman, referring to non-commissioned officers as 
group leaders at the short ranges, writes : — “The importance 
of the non-commissioned officers depends perhaps less upon 
their command of appointed groups than upon the influence 
insured by their position, experience, and matured character, 
over the skirmishers in their vicinity.” 

Thus, after providing for a group system in the original 
organisation of the company, to be used as long as possible, 
we have done all we can do if we train the men to the idea 
that, when the organised groups, are broken up, they should 
voluntarily form themselves into groups, under the nearest 
leader, to whatever regiment or corps he may belong, in 
order that the greatest control, power of command, facility 
for giving orders, and the utilisation of the whole to one pur- 
pose may he obtained, and also that a collective and 
controlled fire may he possible, in order that the best use may 
be made of the fire, and that any waste of valuable ammuni- 
tion may be avoided, by preventing a useless, independent, 
unarmed rapid fire at ill-judged ranges. The importance of 
this cannot be exaggerated. All military authorities are fully 
agreed on the influence which custom or habit has on the 
action of men, and they consider that the instinctive nature 
in men, of unconsciously acting in moments of great tension 
and of high mental strain, according to a well-practiced 
custom, may be fully relied on in battle as an aid to tactical 
procedure, even when the men are under a very heavy fire, 
causing them serious losses. The experience of every war 
has frequently confirmed this fact in a most marked manner, 
and, indeed, we can see it in many actions of our daily existence. 

The fire-groups, advocated above, which they in reality 
are, must now he looked upon as the guns of a battery of 
artillery. The firing should not be continuous, or else the fire 
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will soon get out of control, and will not cease until tlie last 
round has heen expended, besides which it will also lose the 
moral effect of concentration and suddenness. In the intervals 
thus caused in the firing, the orders are passed down the firing 
line as to the object to be fired at, the number of rounds to be 
expended, when the fire is to cease, and the advance to be 
resumed, &e., &c. These orders are given in the first place to 
the group leaders, who communicate them in turn to the men 
under their immediate command, and see that they are executed 
as required. When the fire is so heavy that officers cannot 
move up and down the line giving orders, then the men must 
pass the word along the line, but for them to be able to do 
this, they must have heen practised at it in peace exercises. 

The officers, and even the group leaders, must be constantly 
on the look-out to appoint fresh group leaders from among 
the men of the groups nearest them, in the place of those who 
have been killed, or too badly wounded to continue their duties. 

Before going further, it is necessary to point out here that 
“the assault ought to take place at particular points, and that 
we ought not to think that every deployment or fight, even an 

offensive one, should end by an assault The 

offensive is not the assault, and no one has the right to advance 
and engage his troops without the consent of the commander 
of the whole force, or they may act contrary to his wishes. 

. . . . . The offensive is not forcibly obliged to end by 

an assault. The assault is only a particular act of the offen- 
sive, at a given point and for particular motives.” 

Until the actual assault is to take place, which it must always 
be remembered is only one phase of the attack — the concluding 
one — -the rules for the action of artillery are fully applicable 
to infantry employed as stated above, viz. : — 

1. To get within effective range. 

2. When once there to move as little as possible until tbo 
advance to the assault takes place. 5 ’ 5 

3. To mass the fire-groups (i.e., guns) instead of dispersing 
them. 

4. To concentrate the fire on the main points of attack. 

But as troops must advance to the assault, and as along fire 

fight tends to destroy the offensive spirit and to use up ammu- 
nition, arrangements must be made to subdivide the troops 
for preparing and executing the assault in the manner presently 
to be described. 

*■ This presupposes a subdivision of the duties of preparation and 
assault, as advocated in Chapter XI. 
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Thus for modern fighting’ small tactical units are necessary, 
and also a thorough individual training of the men, to impress 
on them in the fullest manner that mutual co-operation is the 
secret of success in tear. Every man must place himself under 
the nearest leader for mutual co-operation for battle and lire 
discipline, and for receiving and transmitting orders. Indi- 
vidual action is waste of power, tends to panics, and is in every 
way to be avoided. It is absolutely essential that every man 
should regulate his actions hy that of his neighbours, and not 
fight in the manner of savages, each for himself. 

Accepting the usual fighting front of a battalion as two 
men per pace, history shows us that it is impossible to expect 
to attack and drive off a well posted enemy with such a force 
alone, and that therefore the actual mixing of even large units 
on the same front must occur at some period or other of a 
hotly-contested fight. Brigades and divisions are found to get 
mixed, in spite of every precaution, and hence, all that we can 
hope to do is to delay the moment of this unwished for, though 
unavoidable, mixing as long* as possible, and to make such 
previous arrangements that when the mixing does take place 
among the larger units, discipline, direction, and control can 
be maintained over both the men and their fire by means of 
very small units. The conclusion which every European 
nation hut ourselves has arrived at, in this respect, is, that the 
solution must he sought for in the organisation of the com- 
pany, which, as has been already pointed out, is divided for 
the purpose into groups of 8 to 16 men, each under a recognized 
leader whom they follow and pay attention to, and whose 
orders they implicitly obey; and if a man gets separated from 
his own group he is expected and trained to attach himself to 
the nearest one ; mutual and not independent action is thus 
taught in every way. It is hoped that by this group system 
(which has not yet been tested in war), carried out and 
practised to the fullest in peace time, the evils arising from the 
mixing of the larger units will be greatly mitigated, while the 
necessary discipline, direction, ancl control will be far better 
maintained than by any method which merely relies on 
arranging companies, battalions, &c., so as not to' intermix— 
an unsolvable problem as yet. In the group system, instead 
of the captain having to look after and control a great number 
of men extended over a large front, which it "is not in the 
power of any man to do properly, he confines his attention to 
a few group leaders, who in turn, have only a few men to look 
after ; that is, the captain only deals with the group leaders 
directly, and through them with the men indirectly. 


Although Continental officers have recognised the fact that 
the intermixture of companies and larger units cannot be 
avoided, and that a mere arrangement of these units cannot 
prevent its taking place at some time or other, yet they are 
not in the least blind to the confusion and loss of control it 
will entail, unless some counterpoise is adopted to prevent or 
minimise them. This counterpoise is the group system in the 
company organisation, and given it, they insist that the amount 
of confusion and loss of control (which must take place in 
every attack) will he much less than any other system can 
ensure. They only lower the unit that is not to he broken up, or 
intermixed , to the group . By this system the group is made the 
true “ fighting unit,” and the company, a collection of these 
units. It is by this means, as we shall presently point out, 
from the reinforcing being effected by the same groups com- 
plete, that the fighting unity is thus absolutely maintained at 
every stage of reinforcement, because the reinforcing only 
causes an increase in the number of “fighting units ” in the 
firing line, and not a mixture of them. 

This leads us to the question of reinforcing the firing line, 
which must, sooner or later, cause a mixture of, at all events, 
the larger units. There are two ways of feeding a firing line 
(1) by fiank reinforcing, and (2) by direct reinforcing from 
the re.ar. The latter will at once cause a mixture of any kind 
of units, however small. The men in a firing line ought 
invariably to advance straight to their front, and not seek 
for cover laterally,* but the supports and reserves should 
always seek for cover wherever it can be found, not for their 
own sakes, but to save men, for the good of the whole. Hence 
when men in rear of the firing line advance according to 
the position of existing cover, the drifting is often so great 
that it is impossible to ensure even parts of companies re- 
inforcing their respective extended portions in front. Troops 
in rear of a firing line will further involuntarily converge 


* A great distinction must be made between the attack and skirmishing 
proper. In the former men must never act independently, but always 
mutually in groups and lai’ger fractions ; while in the latter they may 
have even, at times, almost complete independence of action. In an attack 
men must be taught to advance straight to their front, and not seek 
cover to the right or left, and so crowd up some parts of the line without 
necessity, and leave gaps in other parts ; but in skirmishing, where the 
men are further apart, cover may be so sought for. When masses of men 
get crowded together under tire behind cover, experience shows that there 
is great difficulty in getting them to go forward again. 
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laterally towards the decisive points of the fight,* and to where 
cover can he obtained nearest the enemy. The truth is that 
typical or normal attack formations are very good in their way 
to train officers and men to a normal mode of procedure that 
should he aimed at, and to ensure steadiness, hut they do 
not represent what has ever occurred, or ever will occur on 
the battle field, where the fire of the enemy and the cover 
available will mainly shape the form assumed by the attacking 
troops.f This fact points out to us one principle that a 
battalion formation for attack should fulfil, namely, that all 
troops required for reinforcing the firing line at the closest stages of 
the fight should be in complete units , and independent of those in the 
tiring line. The battalion reserves fall under this condition, 
and hence they should he formed of complete companies ; 
hut the supports, being required for reinforcing in the earlier 
stages of the fight, should he formed of the same tactical units 
as are in the firing line, so as to carry out the principle of all 
modern fighting, that every command er should nave, in his own 
sphere of action, ample reserves wherewith to carry out that portion 
of the fight which he himself is directing and is responsible for. 

The flank system of reinforcing depends on the troops in 
the firing line closing in as losses occur, and fresh troops being 
pushed into the gaps. We can easily see that if these rein- 
forcing fresh troops are brought up in organised units, that 
the problem of maintaining control in the firing line, is as 
nearly solved as it is possible to he. But, at the same time, 
it is impracticable to expect large units in tbe firing line to 
. close in under fire, or to bring up large units for reinforcing ; 
and so the only solution is to organise the troops in small 
units or groups, and for these groups only to close in on 
themselves, as losses occur in them, and to carry out the flank 
reinforcing by pushing intact groups into the small intervals 
so left. This system of reinforcing only multiplies or in- 
creases the number of groups or fighting units in the firing 
line, and quite prevents them mixing, at all events in all but 

* Although the troops are attracted towards the sound -of heavy firing, 
yet they spread out uvhen struck by it, and consequently reserves are 
required to be pushed into the firing line to keep it at the proper density, 
"Where the line is too thick, complete groups should be withdrawn, 
supplied with fresh ammunition, and sent forward again to any point 
requiring reinforcements. 

t Jomini writes: — “ In discussion on these subjects I remark a fatal 
tendency in the clearest minds to reduce every system of war to absolute 
forms, and to cast in the same mould all the tactical formations a general 
may arrange, without taking into consideration localities. ; moral circum- 
stances, national characteristics, or the abilities of the commanders,” 
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the very closest stages of the fight. This method is the only 
one used abroad, and was only introduced in 1884 into 
our drill-boolc ; direct reinforcing from the rear is only per- 
missible (from the confusion and loss of men it entails), when the 
above system of flank reinforcing cannot possibly bo carried 
out, which would usually be the case when within 400 yards 
of the enemy, just before the assault takes place. As pointed 
out in Chapter XIII., it is not probable that any control is 
possible under this range. 

Officers and group leaders must be constantly on the look- 
out to see when reinforcements are coming up, so as to close 
in their groups in time. Each group should have a directing 
file or man, on whom the other men dress themselves, and to 
whom they subordinate their movements. The position of the 
group leader will be behind this file, so as to direct his move- 
ments, and when the group is closed in, it will do so on the 
file of direction. The groups should not actually close in 
until the reinforcements come up, because the more they are 
extended, the less likely they are to be hit. 

Thus, abroad, reinforcing the firing line is effected by 
organised groups ; as gaps occur in the firing line from losses, 
and from the groups closing in, they are filled up by com- 
plete group units being sent forward, each acting under its 
leader, who looks to the nearest officer in the firing line for 
his orders. In this way, on the Continent, they claim, by a 
group system in the company organisation, to have arrived at 
the best method of maintaining the discipline, direction, and 
control of the firing line, and to have reduced to the lowest 
limits possible, the evils arising from the mixing of the larger 
units, which must inevitably ensue in time. This system, 
which is being developed to its utmost abroad, puts f urther 
in the background than ever, all schemes for preventing such 
mixing by an arrangement of the companies, and larger units.* 


* In the German Grand Manoeuvres of 1884, the German brigade 
attack formation of 6 battalions was as follows, according to the corre- 
spondent of the Thu’s of the 24th September, 1S84. Two battalions were 
placed in the front line, and each extended 3 out of their 4 companies on a 
total front of 800 yards ; these companies formed their own firing lines and 
supports ; the supports were 200 yards in rear of the firing line ; the 4th 
company followed 300 yards in rear of the supports, as a first reserve. The 
third battalion followed the 2 reserve companies at a distance of 500 yards. 
These 3 battalions belonged to one regiment, and the 3 battalions of the 
other regiment of the brigade followed much further in rear as a main 
reserve. This advance in 5 lines does not look like placing the larger 
units so as to prevent their mixing, and yet, as the Times correspondent 
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If to prevent the mixing’ of the larger units, we place all the 
companies of a hattalion side by side, and thou also all the 
battalions, brigades, See., side by side, for the same purpose, 
we finally arrive at placing the whole force in a single line. 
Such a course is inadmissible, and hence, placing distinct units 
behind one another must occur at some point or other ; and, 
if this is admissible for the larger units, there must be even 
less harm in it for the smaller ones, the men and officers of 
which know each other very nearly, as well as they do those 
of their own respective units. 

Thus, the two main reasons for the introduction of the 
group system abroad were, (1) to prevent or minimise con- 
fusion and loss of control that takes place when the larger 
units reinforced one another : and (2), to carry out the 
system of fire tactics, dealt with in Part II., which have been 
adopted for many years past abroad, and w'hieh have only 
lately appeared in our own chill-book. But, instead of a small, 
handy group, we employ the section, which at war -strength 
(25 to 30 men) would be far too strong for any one man to 
control, or to maintain a proper fire discipline iu it ; and, it 
is too large for reinforcing purposes. Our attack formation 
leaves nothing to be desired, except a group system of 
working, to which the men should have been trained from 
the time they are recruits. At present, our men and non- 
commissioned officers, and even officers, do not know the true 


writes: — “ The principles of these infantry tactics seemed to heat tho 
fingers’ ends of every officer ; and the men, too, appeared to be imbued 
with a thorough knowledge of what they had to do when ordered to do it. 
In no single case did I observe any crowding or confusion ; nor could any 
lady more deftly, easily, or gracefully expand her fan, than did each 
officer manipulate the column under his command.” But then, it must 
ho remembered, that every German company commander has the greatest 
liberty allowed him in carrying out his orders ; yet, even this will not 
account for all ; the key to it lies in the statement: — “ The manoeuvres 
of tho last few days shewed how careful Gorman officers are in striving to 
prevent a useless waste of ammunition, and in enforcing what they call a 
severe ‘ fire discipline.’ Even when file -firing, the men are only allowed 
to expend 3 cartridges, and then look round for further orders. The 
better to attract the attention of their men amid the din of battle, all 
lieutenants and captains are provided with a whistle, and sometimes the 
field was all alive with the shrill notes of these little instruments, as with 
the seductive piping of so many bird catchers. I observed that the 
officers commanding the skirmishing lines always gave the men their aim 
and range, and they endeavoured to see that their orders were strictly 
obeyed.” A closer inspection would have shewn that these officers 
worked hv organised groups under regular group leaders. 
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necessity for working' in groups. It lias not “been, impressed 
on them by fire experiments, as is done abroad, and so the 
working of even our section system is not anything like as 
vigorous as it should be ; and the whole duty of fire direction 
may be said to be almost unknown among us, as the question 
of infantry fire tactics has been sadly neglected in England. 
Our fire discipline has hitherto been of the very worst descrip- 
tion, and there has not been a single campaign, made by us 
of late years, in which numerous complaints have not been 
made of the wild shooting of our men. It is the fault of not 
having hitherto had any system of fire tactics, and 
not of the men themselves ; and, now that such a ■ system has 
been instituted, let us hope that it will be vigorously insisted 
on, and then, it will be found, that wild firing will cease, or 
at least be minimised. 

It could be easily shown that if the group system were 
introduced into the organisation of our companies and the train- 
ing of our men, it would not only greatly increase the efficacy of 
our fire and tactical procedure in modern warfare, but also in 
our numerous wars against savages. It is a system eminently 
adapted for getting the greatest effect from the breech-loading 
rifle, and will be still more so for the repeating or magazine 
rifle, the future armament of infantry; and further, when 
we come to consider that, at the final stages of a modern fight, 
the firing line is no longer under control as a line, and that 
the men are only led on by the personal influence and example 
of the leaders nearest them, we cannot help feeling that the 
group system is the essence of any modern attack formation. It is 
well known that men under fire collect in groups and look for 
orders, and hence the group system described above only 
systemises, utilises, and places under control what men do 
involuntarily, thus forming a natural course for the instinct* of 
men to move in, instead of trying to force these instincts to 
run in a direction contrary to nature. 

One thing* must not be forgotten, that a fight is first begun 
by an advance guard, and the troops of the main body have 
to join in, if possible, on its flanks ; hut often they are 
compelled to make use of the same ground, causing from the 
very beginning an intermixture of the larger units, which 
would be fatal to the maintenance of fire discipline, direction 
and control, were it not for an efficient group system of fight- 
ing, thoroughly understood by the men, and conducted with 
skill and judgment by the officers. 

A consideration of the above system of fighting with modern 



438 


rifles cannot "but bring to our notice the fact of the very great 
percentage of British officers — especially senior ones — killed, 
to men, who, to their honour, bravely met their fate like 
true soldiers, at the head of their troops in the hour of victory. 
"With reference to this we cannot but recall to our minds a 
German criticism on the bravery of our officers and men. It 
is to be found in an account of the Egytian war of 18S2, 
written by Lieut.-Col. Hermann Yogt. "Wo will give the 
quotation "in full, as it is full of import and deep earnestness 
to us, and thoroughly explains how it is that we invariably 
have such a high percentage of officers killed and wounded to 
that of the men. “ All the machinery of the War Office* has 
again proved unwieldy and unpractical. Its influence, which 
obstructed and narrowed the free action of the army, was 
scarcely counterbalanced by the inferiority of the enemy, and 
by the bravery of the British troops. "Under three attacks — 
two of them surprises — the men held their ground for hours 
against heavy odds, and they charged the earthworks and the 
death-dealing cannon’s mouth without a moment’s hesitation. 
‘ The English infantry,’ a French general (General Foy) has 
said, ‘is the best in the world ; fortunately it is not numerous.’ 
The praise conveyed in this saying is still applicable as far as 
regards the personal bravery of men and officers. The latter, 
it is true, treat the Service, even in the field of battle, more as sport 
for the development of personal courage than as a continuous series 
of obligatory actions in the interest of a great whole ; but this is 
the nature of Britons, who cultivate every land of sport. The 
following expression is ascribed to the Duke of Wellington— 
the ‘Iron Duke’— that type of all English generals:— 
‘I always found men who followed the hounds brave and 
valiant soldiers.’ This treatment of war as sport serves to 
explain the want of vigilance in those precautionary and out- 
post services where that quality is specially required. The 
knight fights with praiseworthy courage, and then straightway 
gives way to carelessness and repose. The sustained alert- 
ness of outpost duties, from which little credit is to be gained, 
seems somehow beneath his dignity, and the British have, in 
consequence, been twice surprised in this short campaign, to 
say nothing of the numerous attacks of the Bedouins, the 
object of which was plunder rather than any military object. 
Nothing but their bravery and the opportune appearance 


* Under Chilian control. 
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of tlie cavalry saved tlie Ensiish fmm o i t 
A ugust.”* ° ' a check on tlie 28tli 

From experience, many can voucli for tlie truth n i 
criticism. But why should not our officers control +1 • ? hove 
if they are opposed to the requirements of war iustwi’ mstmcts ’ 
their men to control their natural desires of avmVft ? y ex J )ect 
war the instincts of nature have to be held d . an S® r? In 
of discipline ; not merely of the discinlin A] tp eirou hands 
we only know of in England, but S n f ° hed *™* that 
which, besides obedience, requires from ^/“gher discipline, 
control, and mutual action, and a subsewto a ® upailssi0n to 
the whole. This is the kind of discipline tW ^ +° ^ gO0cl o£ 
which is almost unknown in English iwon^ X1StS a :n ' oad > hut 
The British nature described above hcad ff ® aud ^ ritill S >s - 
days of Wellington, when the bayonet cW« f m th ° 
the first volley. Then recldess and imrS? t0 °n place after 

But in modem flgiting a Mgliermoralcoum“eof sSTW-' 1, 

is required, m order to enable a strong confeel l f‘ lestraillt 
over the men until the moment comes® or Ihe i* b9 . k ?P t U P 
when their pent-up feelings mav be all nJ u ? ^ n „ et cilar £ e > 
are tar irouAlamifg indivtduToffieem Tlf * f ° S l fee ' 
be expected to study every question i { wilom cannot 

blame on our Tu the 

no single instance mentioned the necessitv ail ^ d lat V d I’ in 
modern combats, a rigid battle antl^ ? ma ? nt . aimil g, in 
controlling the men if eyefy “ ^ 
effectmga^ Even in the writing ^ianl 

mourSorviJe^cmis^^ 

first place, our regulations do not lay such stress ^ 5 these ^ atters - ^ the 
armies do In the German regulations we fi n d S em aS tb , 0 : st3 ° f forei 8' n 
laid on the practice of the outpost service fr? 6 l** 7 hl » hcst stress 
developing the intelligence and powers of lts " reat value in 

the next place, the method of ’iZtZ on^Z^T ° f the men - 
guard work, as laid down in our drill-book is 2? ° ? P ?! fc and advanced 
of cases that occur in war. The pretty fan H? f ted to the majority 
and other tactical English books are rarely tobe V s]lowri iu tha * t 
not possible for us to go into the matter fully I® f 4 he It is 

competent men in England who could sav ,^’ ? ut t hore are ample 
present system of outposts, given in our Ln i shailld bc ‘- The 
used m investment warfare— an exceptional ™o 00 C 5 has onl > r been 
way so fitted for practical field service as the 1 lfc \ a not in any 
Ijnng pickets which it superseded, and’ which has!^ ° f * lnly . ir ‘S' and °at- 
every war we have made of late years. “ van ahly used in 

outposts is, that we trust far too much to 7tf«J feet 111 our s y atem of 
patrolling. This latter system has the a<W?^ ar J sent ?? s than to 
men and at the same time, keeping them hotter °* requiring fewer 
them getting careless so quicklv. occupied and preventing 
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we only find the subject lightly referred to, and its true 
importance passed oyer in silence. On the Continent the 
necessity and urgency of this higher discipline in war is 
everywhere impressed in the strongest terms, both in official 
regulations and by individual writers. It is doubtless to the 
impetuous personal bravery of English, officers that we owe our 
heavy losses among their numbers. But, in the interests of the 
Service, we should demand that officers of all ranks should not 
recklessly expose themselves in the tide of success. If they place 
themselves at the head of their men when all is going smoothly, 
their influence is lost when pressure comes. Officers of high 
rank should he strictly forbidden to recklessly expose themselves 
unless their troops are wavering and require the impulse and en- 
couragement of the presence of their chief to carry them for- 
ward. This moral lever in the hands of officers should not be 
used too soon or unnecessarily, or else it will lose its strength. 

Coming now to the manner in which the larger units will 
fight in the future, it may be here pointed out that the method 
of conducting troops in great battles is governed by very different 
considerations to those which govern the conduct of troops in the 
smaller combats made by independent detachments. For example — - 


1. The front of an in- 
dependent detachment is only 
limited by considerations re- 
lative to the ground, to the 
maintenance of proper cohe- 
sion, and to the position of 
the enemy. 

2. The rear lines of an in- 
dependent detachment can 
outflank the troops of the 
first line, and hence the attack 
can aim at tactically outflank- 
ing the enemy. 

3. With an independent 
detachment, a flank attack 
can be arranged for tactically, 
i.e., on the field of battle. 

4. In independent detach- 
ments, the artillery can more or 
less choose its own positions, 
and fight on the flanks of the 
infantry, or in any intervals 
in the line. 


1. In large battles most of 
the troops have a restricted 
front imposed by the presence 
of other troops on either side 
of them. 


2. In large battles the rear 
lines cannot overlap the front 
lines, and hence an attack 
cannot tactically outflank the 
enemy, but must partake of 
a frontal character tactically. 

3. In large battles, flank 
attacks can only be arranged 
for strategically, i.e., off the 
battle field. 

4. In great battles the 
artillery of an army corps 
(about 100 guns) takes up a 
front of about 2,000 yards at 
least, under the most "favour- 
able circumstances, and hence 
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5. In independent detach- 
ments the troops can he placed 
and moved so as to make the 
best use of the ground in any 
direction to gain the object in 
view. 

6. In combats made by in- 
dependent detachments, the 
opportunities for the use of 
cavalry on the battle field may 
be many. 

7. In the minor combats 
conducted by independent 
detachments, the attack will 
have most chance of success 
hy skilful generalship on the 
battle field. 


artillery must fight on the 
same ground as the infantry, 
firing over the heads of the 
latter. It has no choice of 
positions, hut must make the 
best use possible of the ground 
it is on. 

5. In large battles the 
troops must move straight to 
their front, and they can only 
make use of the ground lying 
directly between them and 
the enemy. 

6. In large battles the use 
of cavalry on the battle field 
itself is very restricted. 


7. In large battles the suc- 
cess of the attack depends 
more on the best use being 
made of the physical means 
of destruction employed, and 
on the previous strategy that 
has brought on the battle. 


Hence in minor combats conducted by independent detach- 
ments, the attack will have most chance of success by skilful-, 
generalship (an unknown factor) on the battle field ; in large 
battles, on the other hand, the success of the attack depends 
more on strategical combinations and on the best use being 
made of the physical means of destruction employed. Conse- 
quently we will principally confine our remarks to what is 
required for the larger battles, which must necessarily be of a 
more mechanical nature than the smaller ones, but, from what 
has been said, we see that we really want two normal forma- 
tions for fighting, one for use in large battles, in which the 
front of the tactical units are restricted, and the other for use 
in smaller fights, in which an extension to a flank can be 
easily effected. 

It is very necessary to try and realize what will he the nature 
of the attack in the future, and to train our officers and men to 
the normal types of formation best adapted to it. As Colonel 
Yon Schell says in his “ Studies on Artillery Tactics — 

“ The history of war shews on every page that we are 
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often obliged to deviate from normal forms ; but, it also shows 
from time to time, in a very plain manner, that the conditions 
of the combat would have probably been presented in a very 
much more favourable manner, if the Commander had tried 
to keep as near as possible to the normal formation.” 

Thus, as General Lewal says : — “ Normal tactical formations 
have a real absolute value, provided they are adapted to the 
configuration of the ground, to the nature, and to the moral 
situation of the troops, — the three elements which control the 
action of every good or skilful tactician.” 

As it is intended to deal with only such questions as affect 
the efficacy of the fire of the attack and defence, we cannot 
enter into several important matters effecting modern tactics 
in connection with the details of the general method of the 
fighting of the future to be described. Amongst these are 
the manner of taking tip formations for battle (offensive and 
defensive), for great and small fights ; the determination of 
the fronts of a battalion and other units, for attack and 
defence; the methods of directing the attack; the position 
that should betaken up by the commanders of different units ; 
the method of issuing and transmitting orders in the field ; the 
organisation of tactical units to suit modem fighting require- 
ments ; the distribution of troops and trains on the line of march, 
for modern fighting ; composition of advanced guards ; details 
of the artillexy combat; the armament and use of cavalry; 
and the method of using advanced guards and outposts, &o. 

Having thus limited the field of inquiry, we can now 
proceed to consider it. 

The visible sign of victory to an attacking force is the 
occupation of the enemy’s original position, and this can only 
be effected by the final charge of masses after they have 
rendered its execution feasible, by having effected the demo- 
ralisation of the enemy by fire, or by having caused him to use 
up all his ammunition, and so rendered him powerless for 
defence ; the bayonet having no chance against modern rapid- 
loading fire-arms, well supplied with ammunition.* 

* -Referring to statistics, the percentage of bayonet wounds to others 
in war had been : — Crimean War (1854-55), 0-41 per cent. ; Italian War 
(1859), 0-23 per cent.; Danish War (1864), 0 - 08 per cent.; Austi’ian 
War (1866), 6-03 per cent. ; Franco-German War (1870-71), 0*08 per- 
cent.; Bosnian Campaign (1878), 0-03 per cent.; Busso-Turkish War 
(1877-78), no statistics. This shows the superiority of the bullet over 
the bayonet, and points to the conclusion that such a rigid line, as formerly 
used, is not required for the modem bayonet charge, which can now onl y he 
carried out when the crisis is past. The magazine-rifle in the future 
will probably take the place of the bayonet as the Boers used their 
weapons at Majuba Hill. 
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No assault in modern warfare lias ever been carried out by an 
extended line, properly so-ealled. In all accounts of tbe great 
battles of tbe war of 1870-71, we read of assaults being carried 
out at tbe decisive points by “ great swarms,” “ thick clouds,” 
“ dense lines,” &c., of skirmishers 8 to 16 men deep, and tbe 
possibility of such a feat when opposed to modern breech- 
loaders, must, of course, pm -suppose tbe demoralisation of 
tbe enemy, or tbe failure of bis supply of ammunition, 
rendering him in either case incapable of further serious 
resistance, or of injuring tbe dense mass in front of him. If 
neither of these conditions were fulfilled, tbe assault was 
invariably repulsed. Masses are required now-a-days , as formerly , 
to force a position and to drive the enemy out of it; the extended 
order of modern warfare is used as a means to collect this mass 
within assaulting distance; the regulation attach formation is only 
a lasts to start from ; and the loose formation of the thick 
“line” is, in spite of the immense difficulty of retaining 
command over the men, now necessary to execute the assault, 
because no rigid closed line can move any distance -without 
being completely broken up, as seen at the battle of the Alma. 
Further, if an extended formation cannot carry out an assault 
it is not good for receiving one, both on account of its weak- 
ness and of the want of moral force it imparts to the soldier. 
At the instant of contact , therefore , a closed formation of some hind 
is required, whether in loose or rigid close order, both in the attach 
and defence. 

The first result of the experiences of the war of 1870-71 was 
to cause many theoretical writers to assume that, the whole 
key to the secret of success was to break up an imaginary two- 
deep line formation at some distance from the enemy ; to send 
it forward in extended portions, while maintaining a fire-fight 
across the fire-swept zone, in order to reduce the effect of the 
enemy’s fire, to more easily obtain cover, and to secure greater 
mobility ; then, at about 150 yards from the enemy, to reform 
a two-deep* line again, by the closing up of the rear portions ; 
and, finally, after a short rapid fire, to cariy the position by a 
rapid advance, followed by a charge. But not one single fight in 
modern warfare has ever been carried out in this manner, and yet 
it is the controlling principle of our drill-booh. And further, all 
past history shows that, at the decisive moment, it is not 

* The 30 to 50 per cent, losses which the firing line has now-a-days to 
submit to, and the fact that men have only a certain amount of “go” in 
them, which evaporates after a time, does not seem to have been considered 
in this arrangement. 
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possible to obtain any such true tactical formation, as aimed 
at above, with, which to deliver the assault, and also that 
victory depends not so much on the number of men killed or 
wounded on either side, as in the moral effect produced on 
the determination of the survivors to remain or advance ; that 
side which has the greatest deteimination to effect its object, 
and has still the means of doing so, will win ; and hence all 
regular attack formations can only be “starting,” and not 
“final ” ones. In our own late experiences, at Tel-el-lvebir, in 
1882, the Highland Brigade is stated to have been formed up 
in line two deep within 300 yards of the enemy before the 
assault took place, and yet the entrenchments were reached 
by a cloud of men of different battalions without any true 
tactical formation (see p. 463, Yol. XXVII., Journal It. U. 8. 
Institution). In the Soudan also, when the bayonet charges 
were made, tactical formations were at once broken up. At the 
end of the battle of Albuera, in the Peninsular War, the .Fusilier 
brigade, although it had advanced in a two-deep line, were 
found to be crowded up four deep in spite of their enormous 
losses. 

Practical war experience has shown, that the power of the 
modern rifle is such, that a frontal attack against a well-posted, 
disciplined, and unshaken enemy will rarely succeed. The 
usual causes of defeat hv a frontal attack are, want of 
discipline and training, and the consequent, want of moral 
force which keeps men at their place in obedience to orders, 
even when opposed to overpowering numbers ; a too great an 
extension of front; or a failure of ammunition. The Un- 
certainty of long range fire, and the feeling of security which 
distance impresses, will never cause victory, whatever the 
opponent’s losses may he. No battle has ever been won at 
long ranges. It is only the shortest ranges possible that are 
decisive. The problem of how to obtain accuracy of fire at all 
ranges is comparatively easy for the defensive ; but the attack, 
on the other hand, labours under the disadvantage of haying- 
to combine as much as possible the contradictory elements of 
rapidity of movement and accuracy of fire, and they can only 
do this by sub-dividing the duties of preparation and execu- 
tion, and by advancing rapidly to such short ranges, at which 
the fire cannot help being efficacious, and consequently 
decisive, and the problem, for the attack, is how to do this 
without excessive losses. 

The war of 1870-71, besides showing the almost impossibi- 
lity of reaching this distance by a purely frontal attack, showed 
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that it was possible to do so by attacking tlio enemy’s flank at 
the same time. Flank attacks have more chance of success 
than frontal ones, from the shape of the ground, on which the 
attacked flank rests, being* less favourable for defence than 
that taken up as the front ; from the preparation for re- 
sistance being usually weaker on the flanks than on the front ; 
from the moral dislike or feeling of danger inherent in animal 
nature when danger threatens the Hank or rear ; and from 
the terrible effect of an enfilade fire. The sound of firing even 
on their flanks or rear often intimidates the defenders of a 
position, and causes their retirement, or at. least produces a 
tendency to do so, readily. It may be laid down now as a 
maxim, that when opposed to a well-posted and disciplined 
enemy, armed with the modern breechloader, flank attacks 
are the only ones that have a real chance of succeeding. Flank 
attacks of course eventually become local front attacks, but 
the new front is weaker than the true front of the force. A 
flank attack, however, can only be carried out by superior 
numbers or superior generalship. 

Besides the losses being less, the results gained from a suc- 
cessful flank attack are usually greater than those from a 
frontal one, as the enemy is driven from his most favourable 
and direct line of retreat, supposing him to have taken up a 
position across this line, as would generally be the case. 

Small bodies of troops can be moved easily, and should 
therefore always attack the flanks of an enemy ; and in fact 
the smaller the body the stronger reason it has, leaving other 
considerations out of the question, for carrying out a flank 
attack, because it has not sufficient weight or strength of itself 
to successfully attack in front an enemy posted in a favourable 
position for defence. Small bodies of men have no imperative 
line of communication to be cut off from, as they can live any- 
where, ahcl so they can retreat in any direction. But if they 
do so, and are covering other troops, they should send hack 
word what they have done, and rejoin them as soon as possible 
for combined action (which cannot be effectively carried out 
by separated troops), and for replenishing the ammunition 
expended. 

Thus it may be laid down that now -a-day sjfai ik attacks arc the 
main- attacks , while frontal attacks are the secondary or auxiliary 
movements, and are only made use of generally as a strong 
demonstration * to tie the enemy’s troops down and so to render 


* It is essential that this demonstration should he so carried out as to 
make the enemy stand, and that it should he ready to change to a 
decisive attack if the enemy offers a chance for its success. 
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them immobile and incapable of being used elsewhere. But 
history shows, however, many examples that flank attach, 
without such frontal attach, are very Halle to be defeated, by 
being out-flanhd themselves. 

But seeing that any flank attack upon a position becomes in 
time a local frontal attack, the following remarks will be con- 
fined to the best method of carrying out a frontal attack under 
the conditions of modern European warfare, and as the defensive 
should invariably le looked on as only a, preparation for a subsequent 
offensive (provided the relative strengths of the contending 
parties are not too disproportionate), and defensive tactics being 
simple as compared with those of the attack, the latter only 
will be dealt with in this chapter. 

Any adopted normal attack formation for use against troops, 
armed with and trained to the use of the modern rifle, requires 
amongst other things the following conditions to he fulfilled : — 

1. It should enable the best use of the rifle to he made 

at all times, and greatest development of fire to he 

obtained at the decisive moment. 

2. It should present the most difficult target to the enemy’s 

fire. 

3. It should allow of the best use of cover being made until 

within assaulting distance. 

4. It should afford the greatest mobility possible at all times. 

5. It should give the greatest facility for the transmission of 

orders at all times. 

1 . The two-deep line formation is undoubtedly the best for 
obtaining the best and most powerful use of the rifle, hut war 
experience and peace experiments have shown that wdien 
opposed to modern rifles in the hands of practised troops, any 
closed formation is inadmissible, from the losses it entails, until 
the enemy’s resistance has been broken, or until ho has been 
demoralised, from its not being able to obtain cover readily or 
easily, and from the want of power to move, inherent in closed 
line formations. As columns cannot exist under modern fire, 
we need not consider the possibility of using them in an attack 
formation opposed to it. These conditions disappear in 
savage warfare, in which closed columns can be used for the 
advance, and closed lines for both the defence and the attack, 
when this latter is only made over short distances. 

2. An extended formation offers the smallest target to 
the enemy’s fire, hut if the enemy has no fire power to speak 
of, close-order formations shoidd only he used. 
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3. An essential feature of modern fights is tlie necessity 
for making use of the coyer offered by the ground, in order 
to increase tlie effect of the fire of tlie attack, and to diminish 
that of the defence. Hence, an enclosed country is favourable 
for an attack, and an open one for the defence. But in 
every case, whether in attack or defence, when once the 
effective ranges have been reached, a clear field of fire must 
be sought for by the men, in preference to any cover which 
hides the enemy from view, because at these ranges the greater 
object is to destroy the enemy, the lesser to protect oneself 
from him. With regard to making use of cover, this can he 
much more readily done by extended formations than by 
closed ones. 

4. The best safeguard from an enemy’s fire is rapidity 
of movement to pass quickly over the fire-swept ground, which, 
at the same time, reduces the efficacy of the enemy’s fire, by 
constantly altering the range. On this subject Yon Bogus- 
lawski writes : “It is an established fact that the rapidity of 
advance is a great method of reducing the effects of the 
adversary’s fire. All attacks and movements executed under 
fire of the enemy should be done at the double, or at least by 
stepping out, if the nature of the ground, or the fear of 
fatiguing the troops, prevent this.” The greater part of the 
losses in an action occur at the halting places during an advance. 
This is another reason for a rapid and continuous forward 
movement when the advance has been once ordered. But a 
great and sustained rapidity of movement is, on the other 
hand, prejudicial to accuracy of fire, as it causes the men to 
arrive breathless at the decisive ranges, and so prevents the 
possibility of demoralising the enemy by an effective fire.* 5 
It is infantry fire which really decides the issue, though it 
may he greatly helped by the artillery, and hence great 
mobility for movement is only required up to the effective 
ranges, after which the advance must be slower in order to 
ply the enemy with an effective fire to demoralise him before 
the final assault is made. On the other hand, any check 
in an attack reduces the offensive spirit on which success so 


* This fact and others, such as the absence of any definite fire tactics, 
a smoky atmosphere, and the excitement of the. men in battle, all prevent 
aim being taken, and account for the German artillery often being able 
to fight the Trench infantry at ranges of 300 yards, in 1870. Generally, 
too, the French had been demoralised before the guns had got within this 
distance. The French are particularly noted for the rapidity of their 
attacks. 
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much depends. The latest ideas lor obtaining' the- necessary 
tire preparation (of both artillery and infantry) with the 
requisite mobility, will be given presently. 

5. The necessity of being able to transmit orders at any 
period of the light, and of assuring their deliverance and 
execution, both for fire purposes and for directing the move- 
ment, is so apparent as to make further comment needless. 
But this transmission of orders can only be effected by main- 
taining or ensuring an unbroken line of organized groups, or 
other tactical units, in the firing line, and by training the 
men to pass any orders down the line during the pauses, 
when the efficacy of the enemy’s lire prevents officers from 
moving up and clown the line. 

To fulfil the first four of the above requirements, troops, 
when opposed to modern rifle fire, must be extended, while, 
to fulfil the first and last ones, the}' must work in organised 
groups under regular leaders. The breadth of a target does not 
increase its vulnerability, which only depends on the depth, 
height and density of the target. Hence, an extended line, 
if thick, is as vulnerable as a rigid closed line two deep, 
but it is more mobile, can take cover more easily, and can 
make better use of the rifle during an advance. But the 
disadvantages of an extended formation, as compared with a 
close order formation, lie in the greater difficulty of control 
over the men, and of supervision and command, and in the 
confusion that ensues during any forward movement, from the 
mixing of the larger tactical units. As troops, when opposed 
to modern rifles skilfully used, must be extended, we must 
try and see how these disadvantages can be reduced to a 
minimum, and the method now advocated by the best Con- 
tinental authorities for doing so, have been already stated. 

Close order formations are all that are required for use 
against savages armed with hand weapons, or even armed 
with rifles, but unskilled in their use, and who principally 
employ shock tactics ; they further give a great moral force 
and control over the men and power of transmitting orders.* 
Cover is not now required, and as the men should be formed 
in line to get the maximum of fire, they can advance in small 


■ The. disaster of Isandlhwana shows how completely we have lost 
sight of the fact that The necessity for an extended order in a fighting 
formation ceases to exist when we arc not opposed to the modern rifle, 
and that in such a ease closed formations, covered with a few airxiliarv 
skirmishers, or rather scouts, who should invariably he mounted, are more 
than ever adapted for hoops armed with breech-loading rifles. 
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columns (capable of rapid deployment) to within close and 
effective range, and then form into line to effect the de- 
struction of the enemy by fire before finally closing with him. 

Against badly-armed or trained troops who do not go in 
for shock tactics, a line of groups, or other tactical units, 
(each in close order), may be used, if the nature of the ground 
is such as to prevent any more simple form of attack being 
used. 

That troops must bo sent over a fire-swept zone in extended 
portions, when opposed to modern rifle fire delivered by 
trained troops, is, however, an inevitable fact ; but 'modern 
attach formations must be based on the principle, that troops kept 
in rear are simply for the 'purpose of feeding the extended firing 
line in front in order to keep up its fire power, to carry 
forward the wave of attack,* and finally, when the enemy’s 
strength is broken and the weak points seen, as will be the 
case when the position is nearly reached, to carry forward, 
at these weak points, masses of men, also in extended order 
If necessary, to break in at them. If it is possible, from 
the demoralisation, or from the pre-occupation of the enemy 
in other directions, to bring up the men in close-order 
formations for this purpose, it will he better, as the men 
would then ho more in hand, and the subsequent and inevit- 
able mixing of the larger units would he reduced to a 
minimum. The attacks must be general , the assaults local , so as 
to enable the attackers to be superior in force at the point 
where the assault takes place. Napoleon I.’s saying’, that 
11 if you try to be strong everywhere you are weak everywhere,” 
must never be forgotten in any operation of warfare. 

Such a method of attack naturally entails a great mixing 
of the larger units. To mitigate the evils arising from this, the 
method adopted for years past on the Continent, and which 
was only last year introduced into our system of attack, is, as 
we have already pointed out, to make small portions of the 
firing line close in to a flan!?:, or on their centres, as losses 


* Experience shows that, in action, a line of troops pushed out in 
front has only a certain amount of energy which will carry it forward over 
a certain space, after -which there is a tendency to halt and look to the 
rear for supports, which, if not sent forward then, may cause the retreat 
of the foremost line. The supports must be: sent forward before the 
retreat Begins, and, being fresh troops, with their energy unexpended, 
they will carry their line further forward, and it is in this way that the 
fight in front must he incessantly fed from th§ rear, and carried forward 
at the same time. 

Fp 
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occur, leaving gaps, and into these gaps tlie reinforcing or 
supporting troops are pushed in organised groups or units, at 
all events, during the first periods of the fight. During 
the later periods such a proceeding may not be possible, from 
the loss of leaders and the excitement of the men, and loss of 
organised control over them ; then we can only trust to the 
discipline and training which the men have received in peace 
time, to place themselves under the nearest leader, whoever 
he may he, and of whatever rank or corps, for guidance and 
for receiving orders that are required to he carried out. 

To carry out the attack as described above, every writer of 
authority clearly lays down that we must employ small 
tactical units, like companies , and give to them all the 
independence permissible , consistent with the general good 
of the whole, and the object in vine.* These small tactical 
units must he pushed forward as required, but, with great 
circumspection, for troops once engaged under fire, at even 
medium ranges (i.e. between 400 and 800 yards), can never now- 
a-days, as of old, be withdrawn and used for other purposes ; 
and, further, troops, once so engaged under fire, can only move 
backwards and forwards, and not at all to the right or left. f 
Hence it is the duty of every commander to employ deep 
echeloned formations, covering an extensive belt of ground 
in depth, and to retain a reserve in hand, however small, for 
contingencies ; hut he must never hesitate to employ it, should 
the wave of attack cease rolling forward, provided there are 
other reserves in rear. If not, then only the most desperate 
circumstances or real signs of the enemy wavering should 
induce him to sacrifice his last reserve rather than allow the 
attack to fail ; otherwise he must use the reserves kept back 
to cover the retreat. 


* There has been much opposition of late to the vise made of the 
square formation in the Soudan. The Author cannot help thinking that 
their use, under the conditions of the present nature of the peace training 
of our men and of the ■war, was judicious, considering- that English troops 
are trained to move in battalions, and that any independent action of 
companies is unknown in our service. In action, especially in savage 
warfare, the first tiling men listen for is a quick decisive word of com- 
mand, and this can come far better from a company commander than 
from a battalion commander. Until wo change our system of drill in 
peace time to allowing companies to move with moire independence in 
carrying out battalion or brigade formations, it would be dangerous to 
begin it in the face of an enemy. 

f Except troops making a tactical flank attack, who must wheel or form 
up, in fractions or as a whole, to the assailed flank of the enemy. 
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Fewer troops now-a-days are required than formerly to 
he kept massed in reserve in case of retreat, from the great 
retaining power of the modern rifle. Pursuits are extremely 
difficult now-a-days, from the confusion caused by the 
mixing of the larger units in the lighting line of the 
attack during an energetic advance under modern fire.* 1 
Hence the defeated troops in late wars have usually been 
able to retire without serious pursuit, especially when even 
a small intact reserve has been maintained which can hold 
its own against a disorganised, though numerically superior, 
enemy. These latter should in any case, for their own safety, 
halt to reform when the enemy’s first position is carried, as 
they can never know whether he may not have a second line 
prepared in rear, against which a disorganised advance would 
be stopped, and the first success turned into a defeat. 

The necessity of re-forming engaged troops as soon as the 
engagement ceases, or during any pause in the fight, is so 
great in these days of fighting in extended order against an 
unseen enemy hidden by cover, that it cannot be too strongly 
impressed on leaders of all ranks. It is only by so doing that 
command, control, and cohesion, can be maintained, the evil 
caused by the mixing of the larger units reduced to a 
minimum, and the moral effect of numbers impressed on the 
men, who are apt to think their losses greater than they really 
are. Re-forming the tactical units also has the effect of 
rendering the men available for use in other directions, which 
they were not before, and of having them as completely in 
hand as possible to meet any further attempts of the enemy. 
These remarks apply to both the attacking and defending 
troops. 

An attack may be divided in four distinct phases, each of 
which is more or less carried out in every battle in the order 
given, namely, (1) the reconnaissance; (2) the preparation; 
(3) the execution or solution, including the bayonet assault ; 
and (4) tlie re-forming of tbe tactical units and consolidation 
of any success or tbe retreat. 

The execution should really be sub-divided into two periods, 
(a) tbe advance, and (b) the assault or attack proper. The 
exact points at which the assault should be delivered can only 
be determined when the preparation has been completed and 
tlie execution begun. The first part of the execution is really 


'* At Sadova, in 1866, the II. Prussian army corps took six hours to 
pick out its men and re-form before it could pursue. 
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a feeler for the second part, and, as every offensive movement 
does not necessarily end with an assaidt, this latter should 
never he seriously attempted by any troops without a distinct 
order from the commander of the whole force, because to make 
it certain of success, they require to be backed up by large 
masses of other troops in rear,* for if they are not so backed 
up, the assault may fail, and the troops making it, driven 
back, while their retirement is certain to cause that of the 
troops on either side as well. 

The difference between the advance and the assault, and 
that the former is not necessarily followed by the latter, can 
be best seen by reference to the proceedings of a siege. Col. 
Home in his Precis of Modern 'Tactics says, ‘ ‘ The attack on an 
enemy’s position is based entirely on the science of the attack 
on a fortress. A mass of artillery fire is concentrated on 
certain points ; under cover of that fire the infantry advance 
until checked by infantry fire. Again the infantry fire is 
subdued by the infantry fire added to the artillery fire of the 
attackers, a breach is made in the enemy’s position, and 
through that breach a formed body of men is pushed, who 
make a lodgment there. Such in general terms is the attack 
of a fortress. Such in general terms is the attack of a 
position, with this difference, the former is the work of days, 
the latter that of hours.” 

„ The assault is, in a siege, the last act of the fight, and is 
delivered at particular points on the front attacked, and so it 
must not be confused or mixed up with the other acts of the 
offensive, or connected with them as taking place at the same 
moment. The investment, the parallels, the zigzag approaches, 
&e., are all different acts of the offensive, taking place at 
different times and towards different points. These points 
are determined by the general in command, and it is at them 
alone that the final act of the assault is made, with all the troops 
available, and not along the whole front attacked. Hence 
every offensive movement is not necessarily intended to finish 
with an assaidt. This is a very important point for all officers 


* “The miserable, doubting, unmilitary policy of small storming parties, 
on the plea that if we fail we cannot lose many men, causes more mis- 
chief, loss and disgrace than any other proceeding in war.” — (Sir John 
Burgoyne) . 1 ‘ These words, though referring to assaulting parties at sieges, 
are just as true of all attacking parties.” — (Home). The failure of the 
English attack on the Redan at Sebastopol, and of the Russian attacks on 
Plevna, were due to the neglect of the principle of using successive waves 
of supports to force the assault home. 
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to bear in mind, and therefore no officer should approach the 
enemy nearer than 400 yards without a distinct order to do so 
from the general officer commanding that portion of the line, 
or unless the enemy is distinctly giving way. 

A “German General” writes, “In general, modern fights 
(as compared with those of the past) are distinguished by 
three characteristics : 1st. The attack demands a much longer 
and more careful preparation ; 2nd. The assault itself occupies 
a much shorter time; and 3rd. The result is far more 
decisive.” 

The efficacy of a concentrated long range fire, the difficulties 
of supplying ammunition to troops engaged at ranges under 
500 yards, and the moral effect of a continuous advance in 
an assault without stopping, has lately led to the recom- 
mendation of telling off a certain proportion of the troops, 
with a large supply of ammunition,* * * § to advance, after the 
enemy's artillery has been silenced , to about 600 yards from 
the enemy, j- to jnepare the way for the final assault, in con- 
junction with the artillery, by a long range fire-fight of 
perhaps considerable duration.]: These men would remove 
their valises and entrench themselves. Up to the end of this 
period the attack acts principally on the defensive. When 
the demoralisation of the enemy is considered sufficient, as can 
only be judged by the lessening of his fire, or by its want of 
efficacy, then a forward movement by successive advances on 
the front of a battalion if possible, or of companies at the least, 
is to be made by the firing line,§ with the aid of fresh troops if 
necessary, to within 300 yards, when the bayonets will be 


* This supply of ammunition is obtained from the ammunition carts of 
the battalions, told off for the execution of the assault, who do not 
require more than 70 rounds per man for this purpose alone, and from 
the divisional ammunition columns. These troops, thus thrown forward, 
should have, if possible, 180 to 200 rounds per man on their persons, so 
as to reduce to a minimum the necessity of having to supply them with 
more ammunition under fire. 

t Or nearer, if possible, hut not so close as to prevent their being 
supplied with fresh ammunition, if necessary, or as to entice or cause the 
men to bring on a decisive crisis which may cause them to recoil, lose 
moral force, and even draw into the fight the troops in rear before the 
way for their action has been properly prepared. 

X “Tedious though the preparation for the attack be, its result is 
“ decided with the speed of lightning.” — A German General. 

§ The fire being- still kept up by men, or better still by entire groups, 
running to the front in turn and halting to fire, until the line comes up 
to them, when they again advance and w r ait their turn. (See p. 3SG.) 
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fixed, and a terrible fire poured in. Before this occurs, the 
circumstances of the fight, which has now reached a decisive 
crisis, will have pointed out the most favourable points of 
breaking the enemy’s line, and there, after a few minutes of 
heavy firing, the advance to the final assaidt must be rapidly 
made, while still keeping up the fire, in conjunction with 
fresh troops sent forward from the rear, with ringing cheers, 
colours flying, bugles sounding, drums beating, and all the 
pomp and dash of wax', without stopping, and without a halt. 
Over the last fifty yards the charge will be made at the double. 

“ Formerly the fire-arms were used to induce such a state of 
things as would make it possible to bring the bayonet to hear. 
The fact of a bayonet charge then implied that the critical 
moment had come. Now the rush to seize a position implies 
that the critical moment has passed, or the rush is sure to be 
fruitless .” — ( Wellington Prize Essay of 1872, p. 86.) 

If the enemy has not been sufficiently demoralised by the 
previous artillery and infantry fire preparation, and by the 
rapid musketry fire at 800 yards and under, the attack will 
fail and he driven hack. 

The demoralisation of the enemy by losses must be effected 
before the assaulting distance is reached ; within this distance 
the result is far more due to the moral effect produced by an 
advance of the assailant’s masses than to the effect of his fire, 
as short range fire in action is very inaccurate at ranges over 
50 yards, from the excitement of the men. If the enemy is. 
sufficiently demoralised for an assault to succeed, he will 
retreat, even though an advance he made against him without 
bayonets. This was exemplified at MajubaHill, when the 
Boers successfully assaulted, without using bayonets, a position 
held by our troops. Within 50 yards the fire of the assaulting 
troops begins again to be low enough to pi'oduee losses among 
the defenders, and it is probable that the magazine rifle in the 
future will greatly take the place of the bayonet during an 
assault. In all the actions in the Soudan, our greatest losses 
occurred when we gave up firing to use the bayonet. But the 
bayonet, fixed to the rifle, no doubt gives a very great moral 
support to the soldier, and will therefore always have its 
place. 

General Hardinge, in a lecture On the Remits of Field Fir ing 
in India f stated that from the results of field firing carried 
out in India, it was found that the best effect for the Martini- 


* To be found in Yol. XXIII. of The Journal of the I, U.8. Institution. 


Henry rifle was obtained between tlio ranges 900 and 600 
yards, because tbe shorter ranges are only reached by rapid 
advances, and this gain of distance is more than counter- 
balanced by loss of breath and other physical disabilities, 
which impair tho accuracy of the weapon. Breathless haste 
may avoid losses, hut steady Are can alone inflict it. Speed 
of movement and steadiness of aim do not go together, and 
if we try to combine both, we sacrifice both, and as neither 
can he dispensed with, the only thing is to use them separately 
by assigning distinct functions to separate troops, some to 
prepare the advance, some to cover its near approach, and 
some to reach the ultimate goal. 

However men shoot, they mil always fire better from a 
fixed base than from a moving one, although the moving one 
brings them to shorter ranges, and this is another reason for 
telling off a certain proportion of the troops to fire from a 
fixed base during" tho reconnaissance and preparation for the 
attack, and with these troops until the final advance takes 
place the artillery maxim of not moving guns well in action 
maybe adopted with the best effect for ranges over 400 yards. 

Such a method also enables us to make use of the long- 
range power of the weapons now in use. If we do not use 
them at these longer ranges, we lose the greatest part of their 
advantage, though this long-range fire must only bo employed 
in accordance with the principles already given in Chapter XL 
Fire is everything now-a-days ; it is the principle, while 
shock, though still necessary, is the secondary means, and 
hence the preparatory action of artillery may be most 
advantageously assisted by tbe long-range power of the 
modern rifle. A preponderance of fire is required for success, 
either for the attack or for the defence, and to establish this 
preponderance of fire we must bring into effective play every 
rifle possible at all stages of the fight. Even the fire of 
reserve troops must he made use of when possible, like 
artillery, from a fixed base during the advance, and over tho 
heads of the troops in front, to help to keep down the firo of 
the enemy. Whole companies in close order might, for this 
purpose, be brought like batteries, into distant action, as they 
can then be plentifully supplied with ammunition. 

In the advance by successive rushes of alternate units, it is 
most essential that these units should be such as have at least 
a front of one-qnarter that of a battalion. This is very 
important, for many reasons, which can he best shewn by a 
reference to some of our fighting in Afghanistan. Besides 
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allowing our men, in this war, to fire independently, as a rule 
without any control, and at too long ranges (700 to 900 yards), 
the firing fine, in an attack, was often allowed to advance in 
driblets of twos and threes. It was quite a common thing to 
see several men and officers some way ahead of the true firing 
line, whose fire was thus masked. If whole companies had 
been advanced together by the order of their captains, it 
would have made such a really energetic offensive movement 
as would have added greatly to the moral effect of the 
advance, both by intimidating the enemy and encouraging our 
own men more, while it would have prevented the weak- 
hearted and cowards from lagging behind and shirking their 
duty. One subaltern per company should be ordered to 
always remain in rear, to see that every man advances with 
his company. Oapt. May, in his famous Tactical Retrospect of 
the War of 1866, points out that the watching over troops in 
action is a necessity. “It is not sufficient that the eye of the 
leader is directed on the enemy ; to advance and leave half the 
men behind on the way cannot lead to any advantage. The 
company should have an officer in the supernumerary rank, who 
should be responsible on his honour that he will keep there, 
and not rush to seek his laurels in the front. Then it will be 
easy to bring the company full and complete into action.” 

During the execution of the last rapid phase of the attack 
(i.e., during the rapid advance over the last 300 yards) the 
men must never be allowed to lie down, for two reasons : (1) 
it takes away from the moral offensive spirit, and the men are 
only with difficulty made to get up again to advance ; and (2) 
according to Continental experience, under the agitation of* 
moving after an energetic advance, fire from a standing or 
kneeling position is more effective than from a lying-down 
position. This advance, under such conditions, is now practi- 
cable, for the fact that the order for the execution of the 
attack has been given, presupposes, either that the enemy is 
demoralised, or that his power has been broken, or that his. 
ammunition has failed, rendering him powerless to defend 
himself against a vigorous assault, or to injure it sufficiently, by 
what fire power he has left, to cheek it. 

( The reconnaissance an & preparation of an attack are two essen- 
tial features of modern battles. The reconnaissance is carried 
out, in preference, by cavalry, and, if necessary, by the infantry 
of the advance guard, who must, after driving in the enemy’s 
outposts, be extended over the whole front of the enemy’s posi- 
tion, in order to cover its own artillery, which now comes into 
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action, to draw the enemy’s lire, and thus to find out tire 
extent of his position, and tlie distribution of his front line of 
troops. The preparation for the attack is then carried out by 
artillery, assisted, if necessary, by infantry 

Captain Layman, in The Frontal Attach of Infantry , says : — 

“We now know what a frontal attack against a position 
defended with breech-loaders signifies. 

“If we have resolved to undertake this task — in any case 
the most difficult and sanguinary for which infantry can be 
employed — then the least we can do is to make the most care- 
ful preparation, in order to secure the greatest possible chance 
of success. 

“It is not to be accomplished solely by an impetuous rush 
forward ; the greatest bravery can be wrecked in a fire-zone 
of 1,000 paces. The time which is spent in making good dis- 
position and introducing the attack is never lost.” 

This time is always to be got now-a-days during the 
artillery preparatory combat. It is of the utmost importance 
in modern fighting that troops should be prevented, as far as 
possible, from hurrying into action in fractions, before the 
whole force is ready to begin the fight simultaneously, as it 
only renders them liable to be beaten in detail. In 1870, the 
Germans nearly met with a disaster at Spicheren through 
doing this, and at Gravelotto they suffered enormous losses 
from the same reasons, and also from an imperfect reconnais- 
sance, which caused them to make a very great error as to the 
position of the French right flank, through which some batteries 
were silenced almost immediately they opened lire. The German 
troops at Gravelotte, contrary to the wishes of their Loyal 
Commander, it must be said, rushed into action as they arrived 
on the battle field, and it is extremely doubtful whether they 
gained the slightest advantage, or hastened on the final 
decision by so doing, while, on the other hand, they suffered 
enormous losses. “ A German General,” writing about this 
battle, says “ the German commander resolved at all hazards 
to drive hack the French upon Metz, while Marshal Bazaine 
was bound to hold fast to the only line of communication 
with the rest of France that still lay open to him. The 
decisive point of the position, therefore, was at St. Privat, 
on the extreme French right, by which the last line of com- 
munications ran. As the fate of the whole battle naturally 
turned upon the course taken by events at St. Privat, the 
desperate fighting and frightful slaughter that took place 
along the rest of the line was wholly unnecessary, and was 
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wilfully brought, on by the assailants, rather than caused by 
irresistible necessity.” As to the French losses on the left, 
opposite to where the Germans attacked so unnecessarily and 
lost so heavily, General Hamley writes, “ the Second French 
Corps on the left of the position was attached by two, 
afterwards three, German Corps ; and while these suffered 
enormously, its loss in killed was only 60 men.” In addition 
to these there were only 366 wounded and 195 missing 
(including- wounded and unwounded prisoners.) The fights 
at Horny and on the Mars-la-Tour-Vionville-Hezonville line, 
before Gravelotte, were brilliant exceptions to the rule ; the 1 

French were retiring, and their retreat had to be stopped, at 
all costs, by the leading troops as they came up until the main 
body could arrive and deliver a decisive combat. 

The following remarks apply principally to the conduct of 
troops in large battles, where troops have to fight on restricted 
fronts, and brute force has more to be resorted to than skilful 
use of ground and movements, on account of the attacks 
partaking more of the nature of frontal attacks than would 
be the case in the minor combats delivered by independent 
detachments. Detachments are more mobile than great 
masses of troops, and consequently can more easily march 
round each others’ flanks, or arrange for a tactical out-flanking 
movement. 

The infantry may be divided, as follows, as a normal basis for 
practice, if they have to carry out the reconnaissance as well as 
the other duties or phases of the fight : one-sixth for recon- 
naissance and covering the artillery, which would be the 
advanced guard; one or two-sixths more for the preparation, 
to be sent forward after* the enemy’s artillery has been 
silenced and its own artillery fire has been turned on the 
hostile infantry ; three or two-sixths more for the execution ; 
and the remaining one-sixth in reserve to act as rallying point 
after, or for completing the attack, or for covering a retreat. 

"When the preparation is completed from a maximum normal 
range of 600 yards, the execution should be carried out as ! 

* The reason why they should not he sent forward before this, is to save 
the infantry from every useless casualty until the actual moment of assault, 
when they will probably have to bear great losses. Serious losses incurred 
before that moment are of little avail, and therefore to he avoided. If 
the infantry for the preparation are sent forward before this, the fight 
becomes simply a prolonged duel of artillery versus artillei-y, and infantry 
versus infantry, exposing the infantry to losses before they need be ; so 
they should wait until the artillery is free to throw its aid into the scale as 
well, so as to bring on the final decision as rapidly as possible. 
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already described as rapidly as possible, the secret of success lain*/ 
clearness of conception, and energy in execution. 

As a line of defence now-a-days consists of a line of 
detached localities, the actual assaults will be confined to these 
points, so that, although the troops told oil to carry out the 
reconnaissance, and the preparation are extended over the 
whole front, yet the troops to execute the assault are not ; 
consequently on the actual fronts of assault a greater relative 
proportion than five-sixths of the whole force to the total 
front it occupies, is obtained for the assaulting’ troops. 

The experience of the Franco-German war showed that the 
attack should have, including’ all troops and reserves, about 
12 to 14 men per yard of front; this allows for the troops 
required to carry out the flank attack, as well as those to hold 
the enemy in front. This would give for the attack, after 
deducting the troops to cany out the flank attack and local 
assaults, at least 1 man per yard of front for the reconnais- 
sance, 2 to 3 men per yard for the preparation, 5 men per 
yard for the advance, and 10 to 15 men per yard for the local 
assaults. The defence should have from 7 to 10 men per 
yard of front, for any hope of a'successful resistance. 

During the reconnaissance, the troops should be well exten- 
ded, simply to draw fire and to cover the artillery, but in the 
preparation and assault they should he collected in organised 
bodies, to deliver their fire with the greatest effect, and to 
enable more control and unity of purpose to be obtained. 

The possibility of carrying out the above in its entirety, 
wholly depends on a properly recognised and organised 
Division op Doties, both in the upper and lower units of the 
aiuny. The division of duties and the organisation for it, as 
far as the lower units have been concerned, have already been 
touched on, hut these cannot be applied to a large force in 
itself. When large armies are opposed to one another, the 
front of attack and defence must be divided into sections, 
the troops in each having their own duties to carry out. 
Each section will have its firing line, supports, and battalion 
reserves, if these latter are considered necessary,’* and also local 
reserves if required. Behind these there will he a large 
general reserve (including the reserve proper) to each army 
corps front of from 3,000 yards on the offensive to 4,500 
yards on the defensive ;f the only difference between the 

* In 1870 whole battalions were often extended in the firing line, the 
reserves being furnished by other battalions in rear . 

f These were the usual fronts taken up by the German army corps 
(of 25 battalions each) in the war of 1870-71. 
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defence and attack in those respects being 1 that the numerical 
proportion of the reserves to the rest of the force is smaller 
in the defence. 

The tactical deductions to he drawn from the Franco- 
German and Busso-Turkish wars, in the former of which the 
breech-loader was pitted against the breech-loader for the first 
time, are great and numerous. Some of the facts that these 
campaigns and subsequent experiments have clearly brought 
into view are : — 

1. The enormous power of the breech-loader at all ranges 
up to 1,800 yards, but especially at the short ranges under 
400 yards. 

2. That from 400 yards and under, an upright man can be hit 
by every shot aimed at his feet with the 400 yards back-sight. 

8. The uselessness of individual fire over 400 yards, from 
the height of the trajectory, and from not knowing the ranges 
sufficiently accurately, and the consequent necessity of con- 
centrating a number of rifles on the same object at greater 
ranges than this, to obtain the desired result with the greatest 
rapidity and suddenness. 

4. The dissolving power of the breech-loader on closed 
formations at all ranges, and its defensive power, when in 
the hands of unshaken troops, over the open against any 
attack formation. 

5. The enormous losses caused by purely frontal attacks over 
open ground, and the consequent necessity of an effective 
artillery preparation, or of simultaneous decisive flank attacks 
arranged for either tactically or strategically, when opposed 
to the breech-loader. 

6. The necessity of studying the question of the supply of 
ammunition. 

7. The necessity of a group organisation, and of a rigid fire 
discipline, control and direction, in order to prevent waste of 
ammunition, and to secure the best effects of the fire. 

8. The necessity of extended foxmations and small tactical 
units, with an independence of action only governed by the 
mutual co -operation of the whole, and the general obj ect in vie w. 

9. The necessity of carefully training the men to mutual 
and not independent action, and Under conditions as like war 
as possible. 

10. The necessity of a deep disposition of troops in successive 
lines, when opposed to modern rifle fire, in order to enable 
commanders to have some troops in hand to control the fight, 
as troops once engaged under fire can only move back wards or 
forwards, but not to a flank. 
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11. The necessity of a long preparation by artillery and 
infantry fire before the assault, in order to demoralise the enemy. 

12. The necessity of carrying forward the line of attack by 
successive waves, or rather additions, of skirmishers. 

The effect of the introduction of long range fire has been 
to force the fighting formation to be taken up considerably 
further off ; and thus, if faults are made in the original dis- 
positions, they will be harder to repair. 

The employment of reserves will he more difficult. If they 
are to be preserved intact, they must be kept well in rear, 
and as a consequence, it will not always be possible to ensure 
their opportune arrival. 

General Skobeleff has laid down that, under modern fire, 

£ ‘ The only formation in which troops can successfully assault 
entrenched positions is in successive lines of skirmishers. The 
divisional general must be perfectly thoughtless of his own 
comfort and safety, and put himself between the skirmishers 
and the reserves, where he can feel the pulse of the battle, 
and have his troops in his own hand, and judge himself of 
the moment when the successive battalions in reserve should 
he sent forward. 

“ There are in every command a small percentage of 
cowards who will shirk away at the first opportunity ; a 
certain number of men of rash bravery, who will go too far 
forward and get killed; and a majority of men of ordinary 
courage who are liable to waver as the fight gets hot. 

“ The reserves must be sent in at the moment when the 
reasonably brave men have been long enough engaged, and 
have met with sufficient resistance to begin to feel nervous, 
but before they have actually begun to retreat : and, it is in 
deciding upon the opportune moment for sending forward 
his reserves that the art of a divisional commander consists.” 

But the Russian attacks, it may be said, were nearly always 
directed frontally against the enemy’s position, without a 
sufficient artillery preparation ; attempts to turn one or both 
Hanks of the enemy being very rare. 

Modern infantry fire has made flank attacks almost a 
necessity now, because any frontal attack against an undemora- 
lised defender in position, with a clear field of fire of 400 yard's,' 
will be too costly a proceeding, and is only then likely to 
succeed under such favourable circumstances as are rarely 
likely to occur. 

The employment of reserves will be more difficult. If they 
are to be preserved intact they must be kept well in rear, and 
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as a consequence it will not always be easy to ensure their 
opportune arrival. 

The artillery of the attack will be forced further back, or 
will be obliged to resort to some such expedients as bullet- 
proof shields. 

The use of cavalry charges on the battle field will be still more 
restricted than ever. 

The use of cover, natural and artificial, has been raised to 
a point of the greatest importance. 

Tor temporising or delaying fights (as in advance or rear- 
guard actions, or for points against which it is only intended 
to demonstrate), long-range fire will be particularly suited, 
and also, it will often be possible by fire from long ranges 
to deceive the defenders of a position as to the real point of 
attack, and it will be of peculiar value in a pursuit. 

On the defensive, it will often obviate the necessity of 
occupying points which can be covered by it from the main line, 
and it will he most useful in delaying an attack by making 
the enemy deploy early and thus causing mixing and con- 
fusion in his ranks at an early period of the fight. One of 
the advantages of advanced posts is to secure this early deploy- 
ment and confusion by long-range fire. 

One of its most important qualities is the power of using it, 
when the form of the ground is suitable, both in attack and 
defence, over the heads of men in front, thus often enabling 
two or more stages of fire to be used. The terrible effect of 
such a method is to be read of in the accounts of the battles 
round Plevna, where the Turks often had two or more lines of 
infantry, one above the other, causing thereby enormous 
losses to the Russians. 

Long-range fire will be of great advantage to the attack, in 
turning or outflanking movements, as it will render possible 
for them to pour in a powerful enfilade fire suddenly on the 
defensive line, from a much longer range than has hitherto 
been the case. Similarly, it may he of use to the defence 
when a turning or out-flanking movement is itself out-flanked. 

It will enable a much more powerful fire to be concentrated 
by a superior attacking force on any point of the defender’s 
line, since troops from more distant parts of the field can take 
part in it. 

Lastly, in the case of troops attacking a position on the 
crest of a dominating plateau, they may, perhaps, be able to 
sweep its surface for such a distance to the rear, as will render 
it more difficult for the defenders to bring up supports and 
reserves to the threatened point. 
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CHAPTER XVII. 


MUSKETRY INSTRUCTION - . 

In tliis chapter no attempt lias "been made to enter into any 
minute details of musketry instruction, but only the broad 
principles on which such instructions should rest are discussed. 

From the enormous power of well employed modern fire, 
we can quite understand the vast importance of a rational 
musketry instruction. The two great wars of 1870-71 and 
1877-78, in both of which the losing side had the better 
weapon, have shown in xmmistakeable terms that it is the 
superior tactical use of the weapon, and not the superior weapon 
itself that gives the victory. 

A French writer, in commenting on the war of 1870-71, 
writes: — “The fire of the French infantry was terrible. At 
great distances they sent out a hail of bullets, which, though 
fired hap-ha^ard, did not the less cause much loss. But when 
this zone was crossed, a relative safety was found ; and at the 
short distances it could be seen, that the German soldier, care- 
fully instructed in musketry, had an unshaken confidence in 
his weapon, that he made use of it with coolness and method, 
and therefore with a sureness that the French were far from 
equalling. With respect to fixing, the German infantry had the 
superiority, which it owed to the long and minute instruction 
that had been given it in peace time.” (See also p. 250). 
The importance of these words cannot be over-estimated. 

The principal instruction in musketry should he such as to 
fulfil the requirements of the fighting tactics of the day. The 
fight now-a-days is exclusively earned out in extended order. 
On the battle field the positions of artillery and infantry are 
only distinguished by the smoke which rises from behind 
shelter trenches and epaulments. The only rather more 
favourable objects, which are now-a-days seen, are the firing 
line audits supports, when they change position at the double, 
that is to say, when they make short appearances. To insist 
on firing little, and only at short distances, on such targets, 
with the modern rifle, is not reasonable, considering the con- 
siderable effect that it can give, at even faiidy long ranges, as 
shown by past experience in the field and on the practice 
range, even when badly used, provided the required amount 
of ammunition is available, both as regards place and time. 
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Besides, the waste of ammunition and the had employment 
of fire that has been seen in the past, are no arguments against 
rapid fire and its employment at long ranges against suitable 
objectives , but show rather a defective application of the fire, 
and whenever the conduct of the fire has escaped from tho 
leaders, the fault, inmost cases, has been from the insufficiency of 
the regulations on the subject, and from want of fire discipline. 

Up to 1870 the accuracy of individual fire at all ranges 
was considered as the test of efficacy of the shooting in the 
fire- fight. The war of 1870-71 dispelled this idea, and it was 
then accepted abroad that individual fire is of little use 
over 400 yards, beyond which distance the collective fire of 
masses should be used, and for such a fire to be possible the 
men must not only be organised in fire-units, whose fire can 
be directed and controlled by leaders, but they must have fire 
discipline as well. 

The English system of raising the value of individual fire 
at long ranges far above its proper level, lies at the root of 
all our failure of musketry fire in the field. 

English soldiers have hitherto been taught to fire in- 
dividually over measured ranges at distances which it is 
absolutely wrong to do in the field, according to all Con- 
tinental experiences. 400 yards is the extreme limit for 
individual fire in the field, when ranges ai'e judged, except 
against such large targets as would show great remissness on 
the part of the enemy, and then only for good shots and when 
the range is fairly well known. The great danger of allowing 
men to fire individually at ranges much over 400 yards in peace 
time is that it makes them think that they should do so in war 
time. 

Volleys and mass-firing are mentioned in onr regulations, 
but hardly anything is said' as to their applicability, their 
relative values, the ranges suited to them, or their raison 
d'etre. Individual fire is the guiding principle of our musketry 
instruction, we still seem to adhere to the idea that the 
criterion for effective fire is the accurate independent fire of 
individual soldiers. 

Accordingly no experiments of any practical value have 
been made in England, as abroad, from our -want of apprecia- 
tion of the true use of the rifle in war, and hence for nearly 
all the data that has been given in this hook, foreign sources 
have had to he drawn on. 

Musketry instruction ought to be divided into two clear 
and distinct parts. 


(1) The training and development of the skill of the 

individual man in shooting, or target practice. 

(2) The instruction of the men and tactical units in the 
practical employment and conduct of tiro, or tear 
practice. 

1 1 is for a want of recognition of these two clear and distinct 
branches of musketry instruction that our regulations have 
failed to be really practical. Our new musketry regulations 
are an immense improvement, hut oven in them the Author 
cannot help thinking that the distinction has not been fully 
realized. Wo will deal Avith each of these parts in turn. 

Target Pn active . 

To effect this, not only must the man he made to shoot over 
known ranges, but he must he given a stimulus to shoot well, 
by creating an emulation and competition between men and 
companies, by rewards'* and prizes, by classifying the men, 
and by punishment in exceptional cases, and tlie men should 
always he made to understand what they are doing. 

It is very essential that this part of the musketry instruction 
should he very carefully carried out, so as to gain good results 
in order that the men mag attain a perfect confidence in the powers 
of their weapon when well used. 

“The increasing development of the material forces in 
Avar, requires a parallel development in the moral forces. 
In order to overcome, without being weakened, the most 
difficult phases of the attack, which begins now-a-days 
at over 2,000 yards, the soldier requires more powerful 
moral qualities than in those days when the danger only 
began Avhen he -arrived within hearing of the voice of 
his enemy. Everything that can raise the moral quality 
of the soldier ought therefore to he maintained and care- 
fully cultivated. In the first place comes the confidence of 
the soldier in his rifle.” Thus no pains should he spared to 
make the soldier perfectly reliant on bis weapon. 

Again, it must never be forgotten that rifles are weapons 
- whose value only depends on the skill of those using them, and 
therefore it is highly essential that this skill should be 
■ developed to the utmost. 

In the German service, gymnastics form an indispensable 
part of the musketry instruction . The following is an extract 

* The best shooting company of a battalion might be given certain 
privileges. 

G(I 
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(ii) Target practice, individual 
fire only, at 200, 300, 400, 
500, and 600 yards, in drill 
order ; 1 0 rounds at eacli range ; 
total 50 rounds. 


* Aiming’, and position drills, and the firing exercises are aptly expressed 
in tile American musketry regulations as the A B C of good .shooting, 


from a letter written by a German officer to the Author : — 
“ The chief advantage of our instruction is the thorough 
training. In no other branch, of instruction is such a strain 
put on the systematical and thorough training of our men. 
Gymnastics are considered quite indispensable to obtain good 
results. Perhaps it may interest you to see how we carry on 
our training. At present (January, 1886) the 2nd class shots 
of my company are firing at 150 metres at target No. 2. . . . 
We have target practice once a week, and begin on the day 
previous with hali-an-liour’s gymnastics, using our rifles as 
you use clubs; one hour’s aiming and position drills (150 
metres), firing with aiming tubes at 25 paces, and half-an- 
hour’s gymnastics. The next morning we put every squad 
for one hour through gymnastics and aiming' drill. The 
non-commissioned officer has, on the march to the ranges, 
about three miles distant, to instruct his men in the use of the 
rifle, height of trajectory, &c., by sending- a few men in 
advance and ordering them at intervals to advance, lay down, 
retire, &c., and questioning his men with him as to the sight 
to be used, range, point to be aimed at, &c.” 

Naturally a difference should be made between the recruit, 
who handles a rifle for the first time, and the trained soldier 
who knows what to do. 

Prom what has been said, the courses for the development of 
the skill of the recruit in shooting, and for the annual practice 
of the trained soldier for the same object, might be : 

The Recruit. I The Trained Soldier. 


(i) Preliminary instruction, 
consisting of : ’ 

(a) Theoretical principles. 
(h) Gleaning arms. 

(c) Aiming drill.* 

(d) Position drill and firing 

exercises.* 

(e) Blank firing'. 

(/) Instruction firing. 

(ii) Target practice, individual 
fire only, at 50, 100, 200, 300, 
and 400 yards, in drill order ; 
10 rounds at each range; total 
50 rounds. 


(i) Preliminary instruction, 
consisting of : 

(a) Theoretical principles. 
(h) Cleaning arms. 

(a) Aiming drill.* 

(d) Position drill and firing 
exercises.* 
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All other kind of firing' and judging* distances should belong 
to the “ war practices.” Instruction firing has been mentioned 
above, but it will not be referred to again until p. 48 1 . 

The targets should be those known as “third,” “second” 
and “first-class targets,” without figures of men on them ; the 
aim should be taken at a mark in the centre of the bottom 
of the target with such special elevations (given on a printed 
table) according to the range as will ensure the bullets 
striking a central bull’s-eye if properly fired, and the hits 
valued according to their distances from the centre the 
result of each shot to be signalled back ; all this being carried 
out just as is done at present. 

From this target practice all classification of shots, prizes, 
rewards, and returns should be made out. From what has been 
said in Chapter IX. about the great extent of ground' beaten 
by a collective fire, no attempt should be made to classify 
individual men by the results of the war practices, as such a 
classification would be very unfair. 

For the development of individual skill in firing we must 
have competition, with money prizes or rewards of some kind, 
and punishment. Competition must produce the best indi- 
vidual shooting, as it does the best of anything else. But this 
competition should be limited to battalions alone, and each 
battalion should have given it a certain sum of money and 
other rewards, depending on the number of men trained, to 
compete for among themselves. The money and rewards should 
be bestowed at once, and not some time afterwards. By such 
a method the huge system of checking the returns of the 
whole army will be dispensed with to a certain degree. It is 
unfair to say that one battalion is better than another when 
they compete in totally different climates, conditions, and 
ranges from one another. No comparisons should be made 
between battalions, as far as target practice is concerned, 
blit a certain fair standard of shooting should be insisted on 
which, if not reached, then the training should be continued, 
and even punishment awarded, provided no physical disability 
is the cause. f 

* From Chapter III. and IV. wo see the uselessness of altering tiro 
sights after each shot. Tho sight should only he altered if the mass of 
the shots show any necessity for it. 

f Physical disability occurs oftener than is usually suspected, as Lord 
Wolseley said at the R.TJ.S. Institution on the 26 th February 18 S 6 : 
“I think we shoot quite as well as the armies of any other nation. Of 
course you can teach some individuals to shoot remarkaby well, but 

Get 2 
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The recruit should be given a rifle as soon after he joins as 
possible, in order that he may get quickly accustomed to it, 
even before his actual instruction begins. It should not be 
forgotten that, especially with recruits, the great art of in- 
struction is to dwell forcibly on things really essential, moderately 
on things important , liyhtly on things nearly indifferent , and to 
omit things of no practical use to the man. 

A recruit should first be told and have his mind strongly 
impressed with what a rifle can do at any given distance by 
being shown, and then he should he made to make it do what 
he has seen it can do, if properly managed, and if, after firing 
a certain number of rounds, he fails to reach the required 
standard, provided he has no physical disabilities, he should 
he made to pay for the extra ammunition and have his leave 
and other privileges stopped. 

Target practices for both the recruit and the trained soldier 
should only be carried out during the most favourable months 
of the year for good individual shooting. 

In the German service every care is taken in the individual 
education of the soldier, especially in whatever affects his 
■moral qualities. Thus in the German service everything is 
done to prevent the men feeling that firing is an unpleasant 
duty. For example, it is laid down that, “if a man gets 
agitated at the moment of pulling the trigger he must 
not be allowed to fire a shot; if he cannot acquire sufficient 
calmness to fire, he should be kept back until another 
day.” The Germans never attempt to hurry through the 
instruction of their men (seo Note on p. 512). “Slowly 
and thoroughly” is their motto. They always avoid dis- 
couraging the men, and try in every way to create a “ desire 
and love ” for firing. 

In the Continental armies, recruited by conscription, the 
whole of the recruits come in a single hatch each year, and 
consequently the captains of companies can easily train the 
whole of their men from beginning to end without any 
difficulty. But in the English service, when the recruits come 
in in driblets by voluntary enlistment, this is almost impractic- 
able, at all events as regards obtaining the best results. The 

taking a mass of men, because the Army is a great mass of average 
men, I believe that out of every 1,000 soldiers you examine in any 
army, you will find that 10 per cent, cannot oven see at 1,000 yards, 
much less hit an object at that distance. I am really not exaggerating ; 
they could not, I believe, see a man on horseback 1.000 yards off. 
Therefore to talk of making every man a good shot in our army is 
practically impossible.” 
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undoubtedly best solution for our service is the omnWmnt 
of paid battalion Musketry Instructors, who train the recruit 
and then hand them over as trained to the cantams n ? 
companies. 1 Ui 

2. War Practice. 

. 111 beginning- the Avar practices, the men should have fullv 
impressed on them the fact that Avhat they have already 1 
in their target practices is simply to teach tlieir men W 
to shoot to keep their skill in shooting, and if possible f , 
improve it, and that as it depended on the i-amres beiim V0 Z 
accurately known, it could not be applied in mar became tin 
enemy Avould not signal back tbo results of each shot Forth}' 
reason the words “war practice” are particularly chosen 
though to tram the men properly it should he fnrth 
subdivided mto rmujc practices, over known raim-os n , 
JteU practices, over unknown ranges, only trained 0 soldi™ 
carrying out the latter, 100 rounds at least being expended 
for each kind of practice. ° 1 X1UCCI 

In these Avar practices there should he but little individual 
firing; volley and mass-firing, carefully controlled and 
on y executed by word of command, being- chiefly iised 
oilier to impress on the men the necessity of mutual, mS not 
independent, action. In Avar, independent firing will come of 
its own accord and need not be ordered (see p. 3451 and 
so men need not be regularly trained to its use. ’* 

btill however, men should be trained to execute a ranid 
accurate lire, for trained men can fire 10 rounds a minute 
whi e untramed men can only fire 5 in the same time All 
Continental nations instruct tlieir troops in this. 

, The only individual instruction that should Tie given in 
those practices, is to teach the soldier Iioav to hit, Slow to 
utilize ground, and how to make the best use of obstacles for 
cover, and how to take advantage of the time during which 
an objective may be visible. S VfucJl 

Teaching- men to fire on amoving or disappearing ohieot k 
a mos valuable instruction, and one to which g^eat 22cm 
IS paid aluoad. Our own experiences in the field of late years 
liave painfully demonstrated to us its necessity. The means of 
executing fire on moving objects ar e very simple and cheap- 

an enemy’s fire, if some men ire before or after the others (Sf rfL“ n * 
degenerate into an uncontrolled, independent fire. ’ ° &me ma >' 
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tli 8 method laid down in the French Musketry Regulations 
seems all that can be desired. 

The range practices should be executed by squads of men 
(see p. 408), recruits being in drill order, and trained soldiers 
always in marching order. The field practices should also be 
carried out in marching order. 

These war practices should include judging distance drills 
and practices (the ranges being judged to within a tenth 
of the true range),* firing at moving and disappearing 
targets , and skirmishing. The skirmishing should be most 
rigidly carried out, in conformity with the principles laid down 
in Chapters XIV. and XV., so as not only to fully instruct 
and train the men to fire discipline and control, but to instruct 
the officers and leaders in directing the fire. 

To ensure the necessary intelligence on the part of the men 
to carry this out, lectures on the object of fire discipline and 
control should be given them, which should also illustrate the 
necessity for a collective fire at all ranges over 400 yards, j- 
To fully impress the men with this, they should be practically 
shown ly companies at war strength (so as to get a sufficient 
number of rifles for concentration) the difference in the results 
to he obtained by independent and concentrated fire at 
guessed ranges. 

Many circumstances, however, occur in action which take 
from the officers the power of controlling the fire. It will then 
be the duty of the non-commissioned officers, and in default 
of them any selected men, to carry this out. But under a 
very efficacious fire of the enemy, in the fight at close ranges, 
this method of action will cease to have any value, and success 
will then depend on individual initiative alone. 

Hence arises the necessity of teaching and instructing the 
individual man so that he may be able to act according to his 
own instinct, and know, without being told at the time, how 
to utilise, in all cases, the properties of his rifle. Hut this 
instruction is only necessary for the short ranges under 400 yards. 

The latest German regulations on infantry fire tactics say : — 
“ The men ought to he instructed in such a manner that, in 
case the word of command cannot bo understood, or the officers 


* If officers, non-commissioned officers, and men under fire are expected 
to guess tlie. range to -within one-cighth of it, they should he trained to 
find it to within one-tenth in peace time. The distances judged should 
he those stated on p. 128. 

t Experiments are really required to show this thoroughly, in which 
ease a series of screens should be used when practicable. 
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and non-commissioned officers have been wounded, they will 
still be able to make a rational use of their rifle in accordance 
with the spirit of the instructions.” This is the only case 
when the men are freed from the control of their officers. In 
Germany, individual fire is not freed from the control of the 
“zug” leaders, except in the case of marksmen, who are 
allowed to take the initiative if an opportunity occurs to kill 
an enemy’s officers, or an orderly carrying a message, or a 
man supplying a firing line with ammunition. But as a rule, 
German soldiers are forbidden to the a single shot without 
the permission of their officers. 

Field firing proper, on varied and hilly ground, is of the 
greatest value of all, as it accustoms men more to the reality 
of war than anything else. It also affords instruction in 
inclined fire. 

“ The considerable influence that the form of the ground 
exercises on the effects of fire, imposes on all armies the duty 
of exercising its infantry on all kinds of ground, and not, as is 
generally done on flat ground alone. It is very necessary, 
also, to accustom the soldier to aim and fire quickly, in all 
positions and in all directions, with his arms free or supported, 
and from behind an epaulment, a wall, a tree, &c. In exercises 
on varied ground, it is not only necessary to teach the ■ fixer 
how to utilize the accidents of the ground to cover himself, 
but also, what is more important, to make a judicious employ- 
ment of his weapon. Targets representing an enemy’s 
soldiers, grouped and posted as in war, should be fired at if 
possible. ’ ’—(General Brialmont). 

These field exercises should invariably becarried out in accord- 
ance with a tactical obj ect, and against a supposed enemy in 
position. The men should only have a very few rounds to start 
with, and then be supplied during the action, in order to accustom 
them to think of this important question, and to make them feel 
the value of not wasting their ammunition. Varied ground gives 
also the best practice in judging' distances. Such exercises are 
all the more indispensable, as the eye and custom alone can 
regulate the fire in practice, and teach the men fire discipline, 
and the officers and non-commissioned officers how to control 
and direct the fire. Knowledge and application (including judgment) 
are two very different things. The first is easy to attain , the second 
hard. The first depends on study , the second on constan t pract ice. 

As field firing with ball cartridges can only be carried out 
in- very few places in England, two or three camps of exercise 
might well be formed at suitable places within the United 
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Kingdom and at which every battalion should bo sent once in 
three years for a course of field firing* and field exercises 
generally. This practice has been in vogue in the English 
artillery for some years past, with the best of results. Such 
camps of exercise would be most valuable moreover in training* 
our troops to field service, so that they will not enter the field 
not knowing what they have to do, as is so often the case at 
present. 

The targets in the war practices should invariably resemble 
men. Aim should always be taken at the foot of the object 
fired at, and any hit (even by a ricochet) should count. 

The standing and kneeling positions should only he used for 
the shorter distances, for the reasons given on p. 400; and the 
lying-down position for the medium and long* ones. It should 
bo carefully explained to the men, that when breathless and 
fatigued— as they would he at the short ranges — they fire 
better in the more upright positions, but to enable them to 
use these positions, the enemy must have been demoralised 
beforehand, or else the attack, in any case, would not succeed. 
The upright position also allows of a more rapid advance 
being made to the final assault. 

As the field practices are intended to train the officers and 
non-commissioned officers in the direction and control of fire 
respectively, as well as to train the men to fire discipline, it is 
■ very important that the officers themselves, although they 
would never fire in action, should also have been trained like 
the men, so that they may know and realize exactly what ele- 
ments and difficulties they have to deal with. Further, to 
give officers and non-commissioned officers the most perfect 
training possible, all the units engaged in tear practices should 
invariably be at war strength. Nothing is more difficult, or 
conduces more to confusion in battle, than suddenly being* 
called on to command a greater number of men than one has 
been accustomed to. Another important point is that no attach 
formation should be practised without men , officers, and group- 
leaders , being fallen out to represent casualties, for otherwise an 
unreal state of things occurs when the shooting* line is rein- 
forced. 

The working by groups should be rigidly enforced in all 
war practices, and in practising* the attack formation. “Field 
firing by groups is intended to habituate the men to fire 
discipline: that is to say, to commence and cease fire, to increase 
or dimini:- li the rapidity of it, &c., at the wish of their leader ; to 
fire with fhe sight ordered, on the object which is told them, 
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and not on tlio enemy in tlieir direct front ; to tiro only the § 

number of cartridges ordered ; and lastly, to take account of | 

tlie effect of tlieir sliots and of tlio consumption of their | 

ammunition. This field firing, besides instructing- the men, is | 

intended to instruct the officers -with regard to the direction of 6 

the fire. The officers learn by these exercises to choose the f 

most favorable moment for opening fire, as well as the ob- | 

jeetive on which they ought to concentrate the fire ; to estimate | 

the distances ; to observe the strike of the bullets ; to regulate f 

the fire by trial volleys. They accustom themselves also to f 

the use of combined sights, the number of which they make j 

to vary with the distance of tlio enemy, the slope of the ground ( 

near the object to be struck, and the depth also of the object. j 

They have, further, to choose between the different kinds of j| 

fire ; to consider the expenditure of ammunition to gain a | 

given result, and to regulate the consumption of the ammuni- | 

lion, according to the available supplies and the phase of tlio j§ 

light.” . . tf 

General Brialmont writes : — “The success of modern fighting g 

requires that troops should possess in the highest degree what g 

is known as battle discipline, or Jire discipline, that is to say, y 

obedience in the middle of the emotions of the fight. This 
quality is only to be found in trained and disciplined soldiers, 
commanded by leaders who inspire them with entire confi- j 

• deuce.” To inspire confidence, the lenders must be capable of j 

carrying out their duties of direction and control, and their 
capacity of doing this depends far more on actual practice than ' 1 

on mere study alone. 1 j 

With regard to firing, the latest German musketry reg-u- I 

lations lay great stress on aiming quickly,* in all the i| 

positions of standing, kneeling, and lying down ; because in 
war the objects fired at are essentially mobile, advancing or I 

retiring, appearing and disappearing, and so it is especially ; j 

necessary to rapidly take up the line of sight in order to hit 1 

the enemy. I 

Field firing can he best carried out in the winter time, I 

except in the proposed camps of exercise, when the summer 
time would be made use of. In the winter the country f 

is open in every way, and offers opportunities for the 
most varied manoeuvres, which further, cannot hurt any 

* This cannot he done with the fine sighting of the Martini-Henry 
rifle. In any future rifle we have, the hack-sight should be as near the eye 
as possible, and he graduated for a full fore-sight, by which means alone, 
quick sighting can be obtained. 
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cultivated land, as there are no crops in the ground then to 
be spoilt. In a great many places land could be temporarily 
obtained for field firing in winter time. A strip of country 
miles long by half a mile wide, is ample for a battalion, and a 
f ewpatrols posted round would warn people off while the exercise 
was going on. This field firing, when properly carried out, is 
worth all the rest of the musketry instruction put together. 

“ Although new arms and new tactical forms are no doubt 
necessary for modern war, there is something more than these 
required to make our troops efficient. I mean ‘ tactical 
training* ’ — the thorough training of our soldiers in what they 
have to do in war. . . . . Mere barrack-square drill will 

not suffice : all ranks must practice in peace what they have 
to do in war ; and, until this is done thoroughly, no army can 
be called efficient.” — (Capt. James). We are, as yet, far from 
this standard in the British army. 

In war, volleys by groups would be kept up as long as 
possible, but in peace practice volleys should be used for ranges 
over 400 yards, and mass-firing only for ranges under these. 

Any comparisons made between the different regiments in 
the service should be made by means of the results obtained 
by at least two , and if possible more, war practices. Twice 
or more times a year the same conditions of firing should be 
sent to every battalion on the same date, to be carried out as 
soon as possible without previous practice. Such comparisons 
of data, made by a considerable number of men, are not 
so much affected by the different conditions of ranges, climates, 
&c., as those of individual fire are, and they can therefore form 
a more or less reliable standard of the way in which the war 
training of a battalion and its officers has been carried out. 

Although the men should be taught and practised to fire 
volleys by groups, yet no comparisons should be made of the 
results of such firing, because with such small bodies of men 
a sufficient number of bullets cannot be fired, as a rule, without 
allowing the menfar more ammunition than is usually available, 
in order to obtain a true criterion of the efficacy of the fire. 
Major General Gordon said in 1883 on the discussion on Col. 
Fosberry’s Y.C. lecture on Magazine Rifles and Repeaters , given 
at the Royal United Service Institution “With regard to field 
firing, I have seen much of it in India, and from what has 
been said this afternoon, I don’t think that the main object 
of its introduction is generally realised. Practice by squads 
of 10 or 12 men on a range or on known ground in no way 
meets the desired purpose. Its intention is to habituate the 
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men to firing in the greatest available masses, as on service, 
and to enable the officers and men to see the effect of such 
fire upon figures and screens which are entrenched and only 
placed on such ground as the enemy would occupy. Many 
advantages have followed this method of carrying out field 
firing, amongst them, the searching consequence of long- 
range fire on screens, placed often out of sight of the 
fixers, in covered positions such as would be occupied by the 
supports and reserves of an enemy.” The lowest units 
between which any comparisons of collective fire should he 
made should be companies at war strength, and for this pur- 
pose the men should fire at least 5 rounds per man at each range. 

Then again, such comparisons of war practices should only 
he made between tactical units of about the same size, 
for as General Hardinge has pointed out, experiments show 
that the quality of infantry fire is in inverse ratio of the 
quantity of men firing, which means that in field firing* 
twice one does not make two, and that as the number of men 
firing is increased from companies to battalions, brigades, 
&c., the proportion of hits to rounds fired falls in a very 
rapidly decreasing manner. It is evident that a few skir- 
mishers can shoot better than a greater 'number of them, 
because the smaller the number the freer will he their choice 
of ground, both for cover and aim, thereby obtaining the 
minimum of exposure with the maximum of effect. Again it 
is evident that a long line of moving skirmishers can neither 
advance quickly nor fire well. It cannot fire well, because a 
small unit like a brigade expands a fire line of about 800 paces, 
in which individual divergence is strictly prohibited, and also 
to maintain the true direction and intervals, even for a short 
distance, is high tension drill, and consequently bad ground 
makes it impossible, while fhe best ground makes it slow. 
Such a formation cannot advance quicker than 2 miles an hour 
across the zone of greatest danger, and also such a line cannot 
fire well, because small inequalities of ground, when a man 
lies down, become mountains hiding the object beyond, and 
thus blind an incredibly large proportion of the rifles of the 
already hampered advance. For all these reasons comparisons 
between the results of field firing should be confined to those 
of units of about equal strength. 

The annual inspections by the general officers commanding 
districts and garrisons should he by means of the war 
practices only. 

In these war practices very great stress should be placed 
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oil the instruction of officers and non-commissioned officers in 
fire direction and control. 

As weather does not affect the results of concentrated firing 
nearly so much as it does individual firing, the war practices 
should go on all the year round, except during the times re- 
quired for individual firing and for the summer drills. 

Eesume. 

The above system of musketry instruction, based on a 
complete separation between target and war practices, seems, 
from the data given in Parts I. and II. to be as rational and 
practical a system as it is possible to give to troops, and one 
very suited to field service. Throughout it the aim has been 
to make the principles of musketry instruction to go hand-in- 
hand with the tactical requirements of the battle field — which 
should lie the aim of all military instruction, organisation, 
institutions — and to give tife greatest weight to the war practices . 

A soldier during his first year should only he put through 
the recruit’s course, and through the trained soldier’s course 
in his subsequent years ; a recruit has so much to learn in 
his first year that he should not be pushed too much. 

There should be separate musketry regulations for cavalry 
and infantry, and each should be divided into four distinct 
parts, viz., the training of the recruit and of the trained soldier, 
and target and war practices. These regulations ought to give 
many illustrations of the rifie, its sights and the methods of 
adjusting them, methods of aiming, diagrams showing the 
apparent sizes of the targets at different ranges when the book is 
held at arms length, apparentsize of menin different positions at 
different ranges, &c., &o. Nothing impresses the mind so much 
as diagrams, a good illustration is worth pages of explanation. 

Por such a system of musketry training we see that it is 
most essential that the company officers should train their own 
men after they have been handed over to them as trained 
recruits by the musketry instructor, so as to accustom these 
recruits to fire discipline and to the control of their own officers 
and non-commissioned officers, and also to accustom the 
officers to their higher duties of direction, and the non- 
commissioned officers to the control of the firing groups. 

With regard to the extent and character of the training in 
musketry required for both men and officers, we cannot do 
better than quote the following extracts from M. E. Simond’s 
De la tactique des fence et des armes d repetition (1884). “It is 
necessary not to demand too much from soldiers, and to avoid 
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filling’ their - heads with fine theories, three-fourths of which 
they do not understand, and the other fourth is forgotten 
within two months after they leave the colours. It is necessary 
to train the soldier practically, and to habituate him simply to 
adjust his sights and to aim quickly, after having loaded . . . 

The men will he trained when they can fire quickly while 
aiming fairly well, and when they will instantly obey the 
commands and signals to cease or open fire. 

“The duty of the officers is more delicate. To knowhow 
to direct the fire with discernment is no easy matter. How 
can they learn to do it ? Not by theories and lectures, but only 
by practice. They should have frequent exercises in field 
firing on varied, and, if possible, on unknown ground. The 
results would speak far more plainly than any doctrines. Let 
us (the French) use fewer cartridges in training men to attain 
an accuracy of individual fire which has not in war the great 
importance usually attached to it, and let us make use of them 
rather in teaching the leaders the employment of fire. It is 
by far the most important question, and one which is neglected 
the most. 

“ It would he 6‘asy to show that a great accuracy of in- 
dividual fire has no practical value on the battle field, for one 
simply seeks to cover with bullets the zone of ground on which 
the enemy moves. A rigorous accuracy of individual fire 
would only bo important if the rides for using the rifle could 
lie applied, which is never the case in war, where distances 
are Unknown or badly appreciated, on account of which the 
fire of bad shots may he more efficacious than that of good 
marksmen. Besides, in order that these latter, who form 
a small minority, may continue to fire well, it is necessary 
that they should have the same presence of mind and calmness 
as they have on the practice range, which is impossible. 
Thus, a great precision of individual lire has but little 
value in battle. It is sufficient if the mass of the men can 
rapidly adjust their rifles in a given direction. 

“The French Musketry [Regulations recognize the small 
importance of great accuracy for individual fire, by authorizing, 
in certain cases, the simultaneous employment of several 
sights, which is the negation of an accurate fire. They 
recognize it still further by saying, that ‘ in using the elevation 
for 300 metres, which is the true elevation far the close fight, all 
the ground up to 350 metres is swept by direct hits, and, 
if the soil is favourable for ricochets, a considerable distance 
beyond this is also rendered dangerous. The elevation for 450 
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metres can be used up to 4-50 metres against standing men ; it is 
the best elevation for use against cavalry- at the short ranges.’ 

“ Thus, at the long ranges, the errors of appreciation, the 
atmospheric conditions, and the simultaneous use of several 
sights, make the accuracy of individual tire of no practical 
value, and at the short ranges, where it would have some 
value, the exact elevation would never he employed l* What 
is the use, therefore, of losing much time and money to teach 
soldiers to fire with rigorous accuracy, if they can never make 
use of this accuracy in battle ? It is very useless, in time of 
peace, to teach men a mass of unpracfcieable rules which 
would he neglected on the battle field. . . . 

“ It is useless for the soldier to learn anything else than to 
fire quickly, with the elevation ordered. The rest belongs to 
the leaders, especially the officers. It is by field firing that 
these latter learn how to skilfully employ the fire, and how 
to profit by the occasions which always present themselves at 
given moments during an advance against an enemy.” 

No one can dispute the truth of these words, and they seem 
to indicate that fewer rounds should he devoted to individual 
firing than even those suggested on p. 400, and that the 
surplus should be added to those allotted to the war practices. 

The Duties axd Objects op a School op Musketry. 

The School of Musketry at Hythe, as at present constituted, 
is not on a footing compatible with its supposed high duties 
of advancing the war training of the army in shooting. All 
that is taught there is (1) to make the officers and non-com- 
missioned officers sent there learn the firing exercises, the 
position drill, and certain very simple lectures on the theory 
of musketry, by heart, and the musketry regulations very 
nearly so ; (2) to teach such officers as wish to learn certain 
rather higher branches of the theory of musketry; and (3) 
some elementary principles of fire tactics. 

The first part should he learnt by the officers, &c., before 
they are allowed to go to Hythe, and the second and third 
parts could easily be taught at the Royal Military College at 
Sandhurst. There is no reason why this latter course should 
not be taken, as the cadets at the Royal Military Academy at 
Woolwich (young men just from school) are instructed there in 
such questions, under the head of “Gunnery,” to a far higher 
degree than is even laid down in the official Text Book for 
Musketry used at Hythe. 

* Exactly the same remark applies to the musketry fire tactics laid down 
in the now drill-hook for infantry, and in our latest musketry regulations. 
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The musketry regulations state that the School of Musketry 
is established (1) for the special musketry training of officers 
and sergeants, in order that they may qualify themselves to 
train their troops and companies ; and also (2) that a uniform 
system of instruction may prevail throughout the army. 

This latter object is quite unnecessary, as it can "be fully 
ensured by the regulations if they are adhered to, as they 
should be, and by appointing officers as Inspectors of Musketry 
in each military district. If regulations cannot ensure this, 
then we ought to have special schools for drill, and various 
other subjects. Tlie appointment of Inspectors of Musketry 
is a step in the right direction, and would allow the School of 
Musketry to devote itself to higher things than itdoes atpresent. 

The former object ought to be what the School of Musketry 
should confine itself to, but not in the way that it does 
now. It ought to he a great experimental school, at which 
officers of all ranks should he assembled, to see such experi- 
ments of collective fire, inclined fire, indirect fire, &c., as 
cannot be carried out in every place, and which require 
experienced officers to conduct them where they can he carried 
out. Half-yearly reports on any such filing carried out should 
be sent to all battalions by the School of Musketry. It should 
be the duty of the officers who have attended the School to im- 
part to their battalions on their return, what they have seen and 
learnt there. The duty of a School of Musketry should he to 
keep up the instruction of the army in shooting to modern 
tactical requirements, and to the ever-improving power of the 
rifle ; it should originate improvements in arms and tactical 
methods of procedure, and not be content to follow the footsteps 
of others, — those who follow are always behind. 

As an example, the following are the objects for which the 
Prussian School of Musketry at Spandau was instituted, as 
stated in the decree ordering its establishment:- — (1) to 
improve the arms and ammunition in the service; (2) to 
make experiments with the arms of foreign nations, and to 
keep the national army informed of the real value of the 
armament of its possible adversaries; and (3) to form good 
musketry instructors, and to spread throughout the army a 
profound knowledge on fire-arms and their properties. These 
duties are carried out by a permanent staff of officers and 
non-commissioned officers, assisted by an “ experimental 
detachment” and an “instructional detachment.” The course 
of instruction lasts 5 months. 

The Belgian School of Musketry at Beveiioo, has 
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for its object: (1) to introduce a uniform system into 
the methods of 'fighting, to spread throughmit the army 
a profound knowledge on the fire-arms, the ammunition, 
and the methods of firing in use, and on tactics, the use of 
ground in war, and fortification on the battlefield ; (2) to 
form good instructors ; and (3) to study the fire-arms, 
ammunition, and methods of firing, and the regulations on 
the tactics and field service of infantry in foreign armies, to 
make experiments on varied ground, and to deduce from them 
the modifications necessary to be made in the fire-arms, 
ammunition, methods of firing, and regulations, of the army. 

The course of instruction lasts 3 months, and is divided into 
3 parts. — 

1. A tactical course, bearing on the most recent changes 
introduced into the tactics of marching, fighting, and halting, 
(as actually applied to ground) of foreign armies. These 
changes are compared with the home regulations, and even 
experiments are made in the country to test their value. 

2. Afield fortification count', for the use of inf antry, in which 
the progress realized in foreign armies is examined. 

3. A musketry course, in which the methods of firing at 
different ranges are shewn, and how to maintain fire discipline ; 
a comparative study of foreign rifles, ammunition, and methods 
of firing is also made. 

The Russian School of Musketry at St. Petersburg has for 
its object (1) to prepare company commanders, by means of 
theoretical and practical instruction, for the execution of the 
duties which fail on them as chiefs of a fundamental unit ; 
(2) to spread throughout the army rational ideas on the em- 
ployment of fire in action ; (3) to assure uniformity in the in- 
struction in firing ; (4) to study, under all aspects, the port- 
able firearms adopted for the Eussian Army ; (5) to study any 
improvements proposed for the portable firearms, cartridges, 
and everything affecting the armament and fire ; (6) to make 
experiments; and (7) to collect information concerning the 
arms in use in foreign armies. The commandant of the 
school is an officer of high rank, and he is assisted by a 
permanent effective, composed of a personal staff, a staff of 
professors, and a firing company, and by a variable effective, 
composed of officers and men of different corps, detached 
during the summer to raise the firing company to the strength 
of a battalion. 

The Austrian School of Musketry is formed on a similar basis, 
and it is only when the English School of Musketry takes upon 
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Itself these high duties, and leaves those alone which can he 
taught elsewhere, that its real influence will he felt in 
the army. At present it teaches nothing hut what can he 
easily learnt elsewhere.*. 

Instruction Firing. 

On p. 466 we made a reference to ‘ ‘ Instruction firing” 
as forming part of the proposed recruit’s course. This firing 
does not exist in our service, hut a high value is placed on 
it abroad. Its objects are (A) to practically demonstrate to 
recruits the ballistic qualities of the rifle that they have been 
told of in lectures, which includes au illustration of the effect 
of errors in sighting, and of the grouping of the rifle at 
different ranges, and (B) to show the effect of the fire of 
masses. In Germany the most important exercises of this 
kind, and the way they are carried out, are as follows : — 

(A). The practical demonstration of the ballistic qualities 
of the rifle is divided into five exercises. 

fa) The determination of the point of mean impact in the fire of 
different rifles. A good marksman, with the aid of a support- 
fires 5 rounds at 100 metres with three rifles, one of which is 
fairly correct, and the others more or less inaccurate, while 
using the same sight and always aiming at the same point. 
The men are then shewn the fact that each rifle produces a 
different shot group, that the point to be aimed at varies 
with different weapons, and that therefore every man must 
carefully consider the peculiarities of his rifle in order to 
know what line of sight to use in different circumstances. 

(b) . Demonstration of the she of the Shot Groups at different 
ranges. — A good marksman, with the aid of a support, fires 
25 rounds at each of the distances — 200, 000, 400 and 600 
yards, against one or two targets with a large surface. The 
recruits are then shown the relative size of each group, and 
then, consequently, the limits within which the accuracy of the 
rifle allows one to hope for some result from every shot when 
the range is known. 

(c) . Representation of the trajectories of the fixed, flap, and leaf 
sights]- by the heights of the different ordinates. — A good marks- 
man, with the aid of a support, fires five shots at each of the 
following ranges, -with each of the sights named : — 

*■ German officers speak and write of the “ good fortune ” of being able 
to go to their School of Musketry at Spandau. Gan the same he said 
with regard to English officers and their School of Musketry? 

t See footnote on p. 7'>. 

Hit 
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1 . "With the fixed sight, at 50, 1 00, 150, 200, 250 and 8 00 yards. 

2. With the flap sight, at 50, 100, 150, 200, 250, 800, 350 
and 400 yards. 

3. With the leaf sight, at 100, 150, 200, 250, 800, 850, 400 
and 450 yards. 

Aim in all cases being at the foot of the target. 

The recruits are then shown the position of each shot group, 
and a man is made to stand and kneel hy the side of the 
target, on the same level as the point aimed at, so as to show 
the chances of hitting him with each sight at shorter ranges 
than for which it is suited. The effect of taking aim below small 
objects at ranges under that for the fixed sight is also shown. 

(fi). Representation of the influence of the sword-bayonet being 
fixed- to the muzzle while firing . — A good marksman fires seven 
rounds at 200 yards, first with the sword-bayonet fixed, and 
then without it, while always aiming at the same point. A 
comparison between the two situations of the two groups 
shows the recruits the lateral and vertical errors due to the 
influence of the sword-bayonet. 

(<?). Firing from behind a trench against small movable objects , 
which are sheltered behind a parapet, and protected besides by sand- 
bags filled with earth or other artificial cover . — This exercise is 
executed hy several skilled firers, who, before their comrades, 
fire, at 200 metres, against some dummies placed behind a 
rampart made of filled sand-bags, in which some openings are 
left to represent loop-holes, and through which the projectiles 
have to pass to strike the dummy enemy. The men who are 
not firing observe the shots, and indicate the necessary correc- 
tions. They are then impressed with the importance of a 
good observation in war, in order to rapidly obtain a judicious 
correction of the fire if it is ill-directed. 

(B). The demonstration of the efficacy of the fire of 
masses is divided into three exercises. 

(fit). The representation of the efficacy of the fire on a given portion 
of beaten ground, with the use of one or two elevations . — -This 
exercise is carried out by a group of 10 to 25 firers, who, while 
lying down and aiming at the foot of the targets, fire 100 
rounds independently, at six targets 20 metres apart, from 640 
to 740 metres, with the 700 metres elevation ; then with the 
combined sights of 650 and 750 metres these same men fire 
100 rounds at six targets 40 metres apart, from 600 to 800 
metres. From the hits made on the targets, the points of fall of 
the bullets on the ground, and, consequently, the density of the 
fire at a given point on the beaten ground, are easily deduced. 
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(It). Day firing , under the conditions of siege warfare . — In tills 
exercise groups of men, placed in shelter trenches, fire from 
400 to 700 metres against objects 14 in. high (or head targets), 
placed on some mounds of earth, to represent the height that 
the heads of an enemy’s infantry would appear above a parapet. 

(/■). Night firing, on supports or rests . — In this exercise groups 
of men fire — at distances of 200 and 400 metres — against 
targets representing sections of 60 men in closed ranks, or 
against targets of different widths, representing groups of 
men. During the day the men are shown how to best place 
the supports on which their rifles are to rest, so as to keep 
them in a fixed direction ; then the men are made to fire, 
during the day, from these supports, in order to allo w them 
to take note of the angular error which each rifle may make 
during the fire, and to thus teach them to avoid, as much as 
possible, this source of error in night firing. After this, the 
proper night firing is proceeded with, the supports being only 
placed on the ground at nightfall, and the fire being only 
commenced when it is perfectly dark. 

Such are the demonstrations, at once both practical and 
elementary, that the German soldier receives during the 
“ instruction firing.” 

The great value of instruction firing is to vividly impress 
on the men’s minds the relative values of the different kinds 
of fire at different ranges. It is only when this has been done 
that we can hope to get them to work in groups under fire 
and not independently. 

Another kind of instruction shooting, much employed in 
Austria, France and Germany, is effected by means of chamber 
rifles (see p. 466). This kind of firing has been lately intro- 
duced into England by Mr. Morris, by means of a. tube, which 
fits into the bore of the Martini -Henry rifle, through which is 
discharged a miniature bullet at miniature targets, at ranges 
up to 800 yards, while it can also be used in a long room. 

This innovation promises, in an indirect way, to give a very 
powerful means of developing the individual skill of both the 
recruit and trained soldier in shooting. 

In the first place, as there is no recoil to unsteady a recruit, 
it is invaluable to teach him the effect of errors in 
shooting, how to aim, and how to use the sights, and to see if 
he “pulls off ” in releasing the trigger. It is well adapted 
also to illustrate the rise of a bullet in its trajectory and other 
points in the theory of musketry. By it men can be perfected 
in aiming, in pressing the trigger at the right moment, in 
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keeping the sights upright, and in using the sights for the 
longer ranges, and thus bringing the rifle, hand, and eye 
to -work together in unison. 

The following extracts are taken from the report of the 
Committee of the National Kifle Association on the Morris 
Tube and Sheds : — & 

“The ordinary aiming chill and snapping' of triggers is 
virtually useless for young soldiers, for there is nothing to 
show them their errors ; but with the ‘ Morris Tube ’ and its 
diminutive cartridge it is otherwise. We therefore consider 
that for the ordinary aiming and snapping drill, actual 
shooting with the ‘ Morris Tube 5 and cartridge might be 
substituted with the best possible results, especially for 
recruits. We are further of opinion that with a preliminary 
course of drill with the ‘Morris Tube ’ and cartridge, the 
ordinary course of blank cartridge firing might be dispensed 
with, as young soldiers would thereby derive so much more 
confidence in the use of their weapons that they might at once 
pass from the drill with the ‘Morris Tube* and cartridge to 
actual practice at the targets. There would thus he a con- 
siderable saving of money in the discontinuance of blank 
firing in the course of musketry drill, which would go very 
far to supply the tubes and ammunition that would be required 
for the training of recruits.” 

Even instruction can he given, by means of these tubes, in 
firing at miniature disappearing and moving targets repre- 
senting men, horses, &c., at different ranges. 

The best proof of the use of these tubes is that those who 
have used them have made the best target shooting in 
practice. Thus they have “a real and practical value which 
cannot he easily over-rated, both as an educational agent in 
rifle shooting for recruits and young soldiers, and as a valuable 
means of rifle practice for the trained soldier, especially in 
cases where access to open rifle ranges is both difficult and 
costly. We also think they would he a great attraction to 
soldiers, if, under due supervision, the latter could freely use 
them for private matches, which would tend more than any- 
thing ... to develop and foster an interest in the most 
necessary branch of a soldier’s education, viz. : rifle shooting.” 


* The shed is only an arrangement to intercept all ill-aimed 
dentally discharged shots, and so render them perfectly harmless, 
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CHAPTER XVIII. 


THE USE OF ENTRENCHING TOOLS IN THE FIELD. 

The fire of artillery, and the rifle fire from masses oi 
infantry, are so terrible now-a-days, that attaching infantry 
cannot hope to advance against them until their power has 
been reduced by the demoralisation of the troops using them, 
and neither can the defending infantry expect to live under 
them, unless they are protected by some means from their 
effects. In fact, nothing unprotected can live under the 
effective fire of masses of infantry or of artillery, and hence 
the only solution is to seek for some means of protection 
against the deadliness of an enemy’s fire, until it can be 
sufficiently subdued to advance against him. In many 
places, natural cover can be made use of; such as folds 
of ground, trees, hedges, walls, &c., but it may not be placed 
exactly where required. Defending troops generally take up 
an elevated position, and in doing so, it is highly important 
that the foot of the slope should be seen, to prevent the enemy 
collecting there in safety to re-form for a further offensive 
movement. Where this cannot be done there is great 
danger, as was shewn in the capture of the Both erb erg spur 
at Spioheren, and of Majuba Hill in the Boer War. If the 
natural cover to be obtained is behind the crest of the position, 
it is of no use for the protection of the troops required to fire 
over the slope in front. Hence other means must be sought 
to obtain the required protection, and the earth itself is tire 
only possible other resource, but to make use of it spades 
must be carried somehow. We read, in almost every page of 
the war history of the past, of the use of earth as a means 
of increasing the power of the defence,* but, except fox data for 
use in our savage wars, it is useless to study too closely what 
was done in this respect in wars before the year 1866, that is, 
before the introduction of the breech-loader. 

All the earthworks employed before that date were not 
for mere cover alone, which was then a secondary consideration 
on account of the want of accuracy and of range of the 
weapons in use, but much more for a material obstacle to the 


* The Homans are said to have conquered the world with the spade. 
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attack. But by far tbe greatest obstacle the attack has nowa- 
days to overcome is the tire of the defence over a clear field of 
fire of at least 400 yards, and hence if the defenders have this 
open space in front of them, capable of being swept by their 
fire, they have no need of using heavy earthworks as obstacles, 
which require much time and labour to construct, but only 
such cover as will give them shelter against the enemy’s fire 
The only exception to this will be in those cases where the 
defenders are very greatly out-matched in numbers, as in our 
savage wars, when the enemy must be actually stopped by 
obstacles to prevent his closing. In our own late wars, we 
can find examples of what has been said above. In tbe Zulu 
War at Isandlana, our troops had no protection of any kind 
and they were overwhelmed. The same night at Burke’s 
Drift a small gallant body of Englishmen bravely held their 
own, against overwhelming numbers, behind an improvised 
obstacle , built up of sacks of flour, biscuit boxes, &e. At 
Kambula also our troops were only saved from annihilation by 
their obstacle defences. In the Boer War at Majuha Hill, the 
position our troops took up prevented their seeing and de- 
fending the slopes up which the Boers advanced, but they 
could not have been placed over the crest, (as they should have 
been), because they had no means of throwing up cover, and so 
would have been shot down by the wonderful shooting of the 
Boers. At Ingogo we were in the open, with no natural shelter, 
and suffered greatly for want of means to obtain artificial 
cover from the ground. It shoxild be always remembered that 
if cover cannot be obtained tbat can give complete protection 
e next best thing is cover from sight, because 
ueh can prevent an enemy taking a definite aim 
the efficacy of his fire, so that, at all events at the 
of a fight, any kind of cover should be sought 
made use of. 

Civil War teems with instances of the use of 
and shelter entrenchments, and it was by their 
use that the exhausted Southern States were enabled to so 
long maintain their struggle with the overwhelming forces of 
the Northern States. Both obstacle and shelter works were 
freely used in this war, the former especially by the weaker 
side, and in woody country where the enemy could advance 
to short ranges unseen. In the Prusso-Austrian AVar of 1 866, 
the Austrians, when they found themselves out-matched in 
armament, and forced to act on the defensive, should most 
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they neglected to do so, and suffered enormously in conse- 
quence. In the Carlist and Franco-German Wars shelter 
trenches were freely used, and the great battle of Gravelotte, 
in the latter war, might have ended differently, had not the 
French ammunition run out on their right. Skobeleff’s 
opinion on this latter war was as follows : — “There can be no 
doubt in my mind that the French Campaign of 1870 would 
have ended with much better results for the French had they, 
during the second period of the campaign, and in view of the 
present armament of infantry, and the comparatively weak 
effects, as far as decisiveness goes, of long range artillery, 
confined themselves strictly to unexpected strategic attacks 
(especially along the lines of railways, for instance), combined 
with a purely tactical mode of defence, with the aid of field 
fortification.” During this second period of the campaign it 
must be remembered that the French armies were composed 
of very badly-trained levies. The Eusso-Turldsh War, like 
the American Civil War, was notably a war of field works, and 
had the defenders of Plevna been properly hacked up by their 
field armies, or had the Russians not fortified the Shipka 
Pass, the war might have ended very differently. “ Every- 
where in the fights at Plevna, at Lovteha, and wherever the 
attack had to advance or hold its ground, the want of tools, 
was severely felt by the Russians. In the struggle to hold 
the redoubts on the ‘Green Hills’ taken by Skobeleff, the 
men, enfiladed as they were on both flanks, worked all night 
with sword-bayonets, canteen lids, and hands, and even threw 
the dead into the gaps to bar the Turks.” Everyone 
has read Skobeleff’ s complaints of the want of tools before 
Plevna. No one could accuse him of want of dash or reck- 
lessness under fire, and yet, when his division was led south 
to assist in a very rapid advance on the Turkish capital, he 
provided his men with Turkish spades, which they cheerfully 
carried to Constantinople, slung across the back, having 
learned their value in battle. Col. Fraser, E.E., who followed 
the war, quotes the following extract from a Russian report : — 
“If the Government does not give its infantry a portable 
spade, the soldiers will buy them with their last pence.” 

While the Eussian generals in 1877 thus strongly deplored 
the neglect that their Government had shown in not providing 
a sufficient number of portable tools, the Austrian generals, 
who conducted the campaigns in Bosnia and Herzegovina 
congratulated their own Government in having taken the 
precaution of providing a spade to every two men. 


•188 


Thus, Austrians, French, Germans and Russians have all 
felt the advantage of even the most hastily constructed defences 
in war, and although > 1 these nations lay the very greatest 
stress on the necessity o. iking* the offensive in battle, yet 
they one and all, especa ,1 y since the Eusso-Turkish war, 
have adopted light entrenc. 'ng tools as part of the infantry 
soldier’s equipment, to he ut 1 as infantry weapons, little less 
effective in their way than ribas. As the tide of battle rolls 
backwards and forwards, the offensive and defensive attitudes 
of the contending sides change ; the entrenching carried out 
by the side first acting on the defensive is, as a rule, fairly com- 
plete ; that executed during any offensive movement is usually 
confined to rapidly placing captured positions in some kind of 
state for defence, so as to act as a tactical point of support for 
covering any possible subsequent retreat. As a rule in an 
attack, special troops (engineers and pioneers) would be sent 
forward for the purpose of securing the ground gained, but 
these troops may be wanted for other duties or elsewhere 
engaged, and so the attacking infantry themselves may 1 have 
to do the work, as at Plevna. Hence the necessity of infantry, 
under all conditions, being provided with entrenching tools, is 
now fully established in every army, and the nest questions are, 
what kind of tools are required ? and how should they be carried ? 
Taking this latter question first, wagons with entrenching tools 
are of little value, as infantry have to work over fields and fences, 
through woods and enclosures, and on ground over which 
wheeled vehicles cannot pass, and so the tools may not be 
forthcoming when wanted. To he of real value the en- 
trenching tools must go with the rifle, and the principal ones, at , 
all events, should be carried on the soldier.* This principle 
has been accepted in every Continental army. General 
Skobeleff’s opinion, given in his report of the third battle 
of Plevna, has often been quoted, that the first thing a soldier 
throws away when in difficulties is his entrenching tool, and 
that therefore it would be better either to send the tools after 
the attacking force, or to have a special corps attached to each 
regiment (of three battalions), whose duty it is to place any 
captured position in a state of defence. But General 
Skobeleff in the march on Constantinople made the troops 
carry the tools themselves. Of course, when possible, such 
works would he carried out by special troops if they are 
available, but reliance should not be placed on such assistance. 

* Napoleon I. said that the entrenching tool was one of the five things 
that a soldier should never part with. See footnote on p. 28G. 
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Further, General Skobeleff pointed out that, from his 
experiences before Plevna, no earthwork defended by the 
modem rifle could be stormed unless dispositions, determined 
towards sunset, were matured by a night of active counter- 
mining. As infantry would have to do this work, this again 
is another reason why they should always carry entrenching 
tools with them, so that they may be forthcoming when and 
where required. 

The nature of the tools to be carried must depend on the 
work to be done, or that can be done. An examination of 
past wars shows us that the principal work carried out in 
held entrenching consists of constructing shelter trenches, loop- 
holing walls, cutting down trees, hedges, &c., and making abatis 
and wire entanglements. To construct shelter trenches, a spade 
and pickaxe are required ; to loophole walls, a pickaxe, crow- 
bar, or jumper; to cut down trees and make abatis, an axe in 
addition to a spade and pickaxe ; to make wire entanglements, 
wire nippers and an axe. The Wallace entrenching tool (23 
inches long* and 2 lbs. 4 ozs. in weight) has proved itself, 
after exhaustive trials in England, to be the best and simplest 
of portable tools, and as it combines a spade and pickaxe in a 
solid and simple manner, shelter trenches and loopholing can 
be easily carried out with it, and it is par excellence an infantry 
tool. Thus, if the mass of the infantry carry these spades, the 
remainder of the men can cany axes, which would pr ovide ample 
tools for offensive purposes, while the battalion entrenching tool 
wagons could cany an extra supply of axes and crowbars, and 
as much wire (and some-nippers) as possible for more permanent 
defensive purposes, when the wagons can be expected to come 
up to the troops. For still larger and heavier works the 
Engineer Park would supply the necessary tools, but it must 
not be forgotten that the siege works at Plevna were mostly 
* thrown up by the portable spade carried by the Boumaniau 
troops. 

Artillery can, of course, easily cany on their guns and 
wagons, the necessaiy tools for constructing any epaulments, 
&e., that they may require. 

* The blade of the spade is 7 inches long-, so that the length of the spade, 
plus the Made, is 30 inches. The ring holding the metal of the pickaxe 
(.which forms the handle) to the shaft (If inches thick) is 18 inches from 
the end of the blade. The pickaxe is 8 inches long from point to point, 
and where the shaft joins the blade there is a swell to keep the knuckles 
from coming in contact with the ground. The above dimensions of the 
spade and its parts are to suit the measurements required for constructing 
shelter trenches. 
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As said before, infantry must be prepared to carry out any 
defensive works required, both in attack and defence ; and hence 
infantry ought to be capable of designing and executing all 
kinds of works, except field redoubts, which are rarely 
required, from the time they take to construct, the amount 
of material they require to have collected, the exten- 
sive organisation of working parties necessitated, and the 
greater number of workmen their construction entails as com- 
pared to their subsequent garrison (16 to 1) ; breastworks 
with or without a ditch in front, and covered with obstacles if 
possible, are amply strong enough for most cases, and these 
infantry can easily design and construct. Where they can 
be spared, engineers would be employed in an attack to follow 
the infantry and secure, by defensive preparations, any success 
they may gain. Their other duties in war time are very 
numerous in connection with the construction, destruction, 
and repairing of bridges, roads, railways, telegraphs, super- 
intending working parties in every kind of work, printing, 
surveying, photographing, &c., &c. It must not be forgotten, 
which, however, is most commonly done, that, except in action, 
the duties of engineers is essentially one of superintending 
infantry working parties ; the smallness of their numbers, 
and their high training being a sufficient proof of this. 

When a mere shelter cover is all that is aimed at, as would 
only he done if the time is short, or the field of fire ample, 
or if the troops are fairly strong in numbers, or it is not 
wished to tie them down too much, it must be remembered 
that after a certain point, its strength does not increase 
proportionately with the time ; hut with obstacle cover, which 
would he used if the field of fire was very small, if the 
available time was sufficient, or the defending troops re- 
latively weak, it is otherwise. As far as shelter cover is 
concerned, a position will be strengthened, as far as it can 
be, in about two to three hours, if the tools and men are 
forthcoming. 

With regard to the distribution of tools in the German 
service, in each company of 250 men there are 100 small 
spades, 10 small pickaxes, and five axes carried by the men ; 
then, in addition to these, there is carried in a wagon, per 
battalion (of four companies), 111 large entrenching tools, 
including* spades, pickaxes and axes. It is said that the 
Wallace spade is to be introduced into the German and 
French services. In considering what distribution we should 
adopt for our service, we must remember that, though a 
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battalion, 800 strong’, would occupy a shelter trench about 
400 yards long on the defensive, requiring say 400 tools, 
yet the supports and reserves have also to construct cover 
for themselves and perhaps a second line of defence, so that 
nearly every man, say 80 p. e. in each company,-” should carry 
the Wallace spade, and the remainder should carry small 
axes for woodwork, making abatis, clearing ground, &e. 

It may he useful here to point out the difference between 
English and German practice in the construction of shelter 
trenches. The Germans have three kinds of shelter trenches, 
for men firing lying down, kneeling and standing respec- 
tively. The shelter trench for men lying down corresponds 
to our shelter pit with a parapet one foot high ; that for 
kneeling is 16 inches deep and 40 inches wide, with a parapet 
20 inches high ; that for standing is 20 inches deep, and wide 
enough to provide earth for a parapet 82 inches high. The 
Germans have no wide, shallow shelter trench like ours for the 
lying down position, they seek for cover, not in width of 
trench and thickness of parapet, as we do, but in depth of 
trench, and height of parapet, which is the true principle of 
gaining shelter. 

The British soldier is well known to have an inherent dislike 
to digging, hut so had the Russians at first (in 1877), for we see 
that the first thing they threw away was their entrenching tool, 
and yet after the first rude shock of war we see how eagerly 
they clung to them subsequently. We ought to train our 
infantry to use entrenching tools freely, and the best way to 
make them do so is to make them always carry them and be 
continually practised with them. The men would thus soon 
learn to feel that the entrenching tool is as much a weapon 
for their use as the rifle. The prejudice against the use 
of the spade is not reasonable. “ The (British) infantry 
must rise to a higher conception of its functions and duties 
if it woidd not fall hack behind that of all Europe. The 
recruit must, indeed, he first trained in the barrack square 
to discipline of limbs and mind ; but that once done, he must 
he developed into the best possible fighting animal. Drill 
is all very well as the alphabet of his work, but too much 
of it, unrelieved by higher training, kills that individuality 
which is above all things necessary to the fighting of to-day. 


* This proportion should depend on the nature of the country. It 
might vary between 70 and 90 per cent., according as the country is 
known to ho more or less wooded or intersected with, hedges. 
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This is the secret of the Boers’ success (in 1881) as far 
as it went ; hut there is no reason why the English 
soldier should not, on an average, be a better fighting 
animal than the average Boer. He may probably never 
attain to quite such proficiency in shooting, but lie may add 
many qualities which the Boers have not. The development 
of the individual, coupled with discipline, will do wonders, 
and one of the directions in which that development should 
move, is the use of the spade. ” It may be here remarked 
that the opinion of the great German writer, Yon Boguslawski, 
on the Boer war is that our defeats were far more due to our 
tactical errors than to the superior shooting of the Boers, 
and an impartial study of the war will lead anyone to the 
same conclusion. 

The value of entrenchments depends on the troops holding 
them ( vide Plevna and Tel-el-ICebir). “In considering the 
whole question of positions, we must never forget that though 
positions may increase the resistance of troops, yet the troops 
themselves must be considered first. He who expects too 
much from the ground will be left in the lurch” (Yon 
Waldstalten). Through neglect of this last principle we 
suffered severely at Majuba Hill. 

Shelter cover is only required during the first stages of the 
fight until the enemy is demoralised, when the troops must 
leave it to take the offensive, and hence such cover must be 
easily crossed to enable such a movement to be made. 

Some writers are opposed to earthworks where this offensive 
action has to be made, saying that they would tie the troops 
down, from their not liking to leave them. But, if troops 
are trained to look on such shelter cover as merely a 
temporary resting place or musketry position, then there will 
be no difficulty ill getting them to leave it to conclude a 
victory. The French, Carlists, Russians, and Turks freely m 
left their shelter trenches to attack with the bayonet. 

But obstacle cover, such as heavy field works, do tie 
troops down. Hence they should only be used by the 
defensive when there is a great inferiority of numbers, and 
at such points where a subsequent offensive counter-attack 
cannot be made. These heavier works are consequently more 
suited to protect the flanks and rear of a position than the 
direct front. 

Seeing the great importance of even slight earthworks to 
protect infantry against the fire of modern rifles and artillery, 
it is hard to understand the delay that there lias been in 
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providing tlie British, infantry with the "Wallace entrenching 
tool. It is highly important that they should carry it when- 
ever they parade in marching order, so as to make them feel 
it is a very essential part of their equipment. Further, in 
their annual course of training, they should he frequently 
practised in its use to make the men feel its importance and 
to destroy any prejudice against it. Even at drill they should 
he made to go through the motions of using it in places where 
they may not turn up the earth. Many writers have stated 
that “the earth is the true shield or breastplate of infantry,” 
and this spirit should he imbued into the men. 

A well-known German writer, Capt. C. Yon Widdern, 
says:— “In the attack, as in the defence, it is desirable that 
the spade should he utilized as much as the rifle and bayonet. 
It is high time to accustom infantry to consider this tool, 
equally as the rifle, as an arm from which it can obtain profit, 
not only on the defensive, to resist the attacks of the enemy, 
but also on the offensive, especially in order to promptly put 
a newly-captured position in a state of defence, and to thus 
ward off any offensive returns.” One of the most character- 
istic features of the annual German Autumn Manoeuvres is 
the multiplication of field works. Hasty field works are 
freely used on the line of outposts, on the main line of 
defence, and on the line of retreat. “Even during an 
engagement the infantry throw up earth at every step, and 
place the edges of villages and woods into a state of defence, 
and this, too, as much on the offensive to secure the positions 
gained, as in the retreat to hold on to the ground.” 

To use the tool in offensive movements the men should be 
trained to use it lying down. To enable it to be got at at any 
moment the Wallace entrenching tool is attached to the 
bayonet frog, in which position it has not been found to incon- 
venience the men in their movements in any way. 

All experience points to a very great use of entrenchments 
in the next European war, (in which we maybe engaged), 
in order to minimise the effect of modern weapons, and as 
such works favour the defence more than the attack, it is 
very essential . that our small army should make a special 
study of them, and that it should be given the opportunity, 
not onl}' to make them once in a way, but to practice them 
constantly. 

One of the best tacticians in the German army, General 
Baron Yon Wee-lunar, ■ writes -“It often happens that 
isolated fractions of an advancing force will be obliged to act 
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temporarily on the defensive. For instance, an advance 
guard may meet an enemy superior in numbers, and may fear 
being attacked before it can be supported by the main body. 
In such a case, this advance guard, instead of engaging in a 
doubtful offensive combat, would do everything to fortify as 
much as possible a rapidly-chosen position, by means of 
shelter trenches and epaulments. In a future war, when we 
(the Germans) will no longer have a numerical superiority, 
and when our adversaries will he better prepared to resist our 
offensive blows, which will he as vigorous as formerly, the 
employment of the auxiliary means, offered by fortification, 
will often be necessary. Are we sufficiently exercised in 
these improvised works of fortification on the battle field ? 
We do not think so. Practice -is absolutely necessary in order to 
know how to rapidly choose the ground to he strengthened, and to 
calculate the number of men and tools, as well as the time- required 
for the execution of the works.” 

One of the most ready obstacles that can be made in the 
field is a hough abatis, while the best obstacle to an enemy 
is a clear field of fire. Hence it frequently happens that brush- 
wood has to he cut away, in front of a position, and houghs ob- 
tained. In the absence of axes, the British infantry, as at 
present equipped with a triangular shaped bayonet, could not 
do this. If our troops had sword-havonets, such as the troops 
of France, Germany, and Austria possess, then a good deal 
might be done in this way, even without axes. These sword- 
bayonets are quite capable of doing the lighter work of cutting 
down boughs and brushwood. In the accounts of the late 
Soudan campaigns we frequently read of the use made hv the 
[Royal Engineers of their sword bayonets in cutting down 
bushes and forming “zerebas.” The sword-bayonet is just as 
good for killing purposes as the present bayonet in use by us, 
which is perfectly unfit for any other purpose than stabbing. 
Cutting brushwood, &c., with a sword-bayonet would not im- 
pair its stabbing qualities, because the momentum of a heavy 
rifle, impelled forward with the strength of a man’s arms, ■would 
drive a sword-bayonet attached to it, however blunt its edge 
might be, through anything in reason.* 

* Since the above was written it has been decided to introduce a light 
sword-bayonet into the English service. 
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CHAPTER XIX. 


MAGAZINE RIFLES. 

A magazine rifle is one which contains in itself, or attacked 
to it, a supply of ammunition, independent of that in the 
soldiers’ pouches, and which can he passed into, and ejected 
from, the rifle, without haring to handle the cartridges in any 
way, thus causing a greater rapidity of fire while the supply 
of ammunition on the rifle holds out. Hence, other things king 
equal, that magazine rifle is the best which contains the greatest 
number of cartridges. 

The question of the use of magazine rifles has not been 
so widely studied in England as it has abroad, and hence, we 
do not find the variety of opinion on the matter in English 
writings as exists on the Continent. Indeed, the number of 
English officers who have ventured an original public opinion 
on the matter are extemely few, while others have only made 
short indefinite references to the subject. No doubt this is due 
in a great measure to want of facilities for officers to come in 
contact with these magazine rifles. We do not propose to enter 
into any details 41 with regard to the numerous magazine arms 
that have been invented, but only with regard to their tactical 
uses, the methods of employing them, and the conditions they 
should fulfil. 

Magazine rifles were first used in the American Civil War 
■with varying success. The faults that existed in them at 
that time lay principally in their complicated and delicate 
mechanism and in the paper cartridges then in use. It was 
only when the solid- drawn cartridge was invented, that 
magazine rifles promised any advantage in the future, in fact, 
a solhl-draum cartridge case is an essential requirement for a 
Magazine rifle. However, after the American War, the 
question of Using these rifles fell into abeyance. 

The Eranco-d-erman War re-opened the question, and in 
1872, the European Powers set themselves hard at work in 
experimenting with them and considering how they should be 
used. But the disadvantages of complicated and delicate 


* For a description of some of the principal magazine arras in use, see 
official “■ Test Book on Military Small Arms and Ammunition.” 
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mechanism and inferior ballistic qualities* were not as yet 
overcome. However, the French lead the way, by arming 
their navy with the Kropatschek under-barrel magazine rifle, 
in 1878. 

While the French experiments wei’e being carried on, the 
Busso-Turkish War was at its height, and Europe was being 
vividly impressed with the enormous power of the modern 
rifle. Magazine rifles were often successfully used by the 
Turkish cavalry in this war, and the taking of Sfax, in Tunis, 
in 1883, in which the French Kropatschek magazine rifles 
were very successfully used, settled the question. The 
Germans have already armed a large proportion of their troops 
with magazine rifles, and the French, English, Austrians, and 
Italians are following suit. 

One of the great difficulties that foreign powers have to 
contend is the expense of re-arming their huge armies with 
new weapons. Up to comparatively lately, inventors con- 
structed entirely original weapons, which involved a complete 
re-armament. To avoid this expense, efforts have been 
directed at utilising the existing weapons abroad, which have 
since been crowned with great success. 

Although Continental armies had been making a regular 
study of the question of magazine rifles since 1872, yet it was 
not until 1880 that any real move was made in the matter 
by our Government. The prevalent idea that our rifle was 
such a superior one as compared with Continental rifles, 
might, probably, have been one cause for this delay, but 
official experiments made in England in 1880 dispelled this 
pleasant dream, when it was found that our rifle was no better 
tlian the French or German rifles, while it was inferior to 
the Bussian one. 

Before going any further, we may thus broadly classify as 
follows the different kinds of magazine rifles that are of any 
practical use : — 

1. Under-barrel magazine rifles, in which the cartridges 
(about eight in number) are placed in a tube or magazine 
under the barrel of the rifle. 

2. Butt magazine rifles, in which the cartridges (about six 
in number) are placed in a tube or magazine situated in the 
butt of the rifle. 

3. Hopper magazine rifles, in which the cartridges (about 


* These earlier magazine rifles had only light bullets and weak charges. 
The magazine rifles now in use, take the ordinary rifle cartridge. 
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tea in number) are placed in detachable hoppers or 
magazines. 

The number of cartridges for each kind of magazine rifle 
may be taken as a maximum. 

There is also another plan, which can hardly be taken as 
representing or fulfilling the definition that we have given of 
a, magazine rifle. It is an appliance or device called a 
“quick-loader,” to hold about ten cartridges, for the purpose 
of expediting the loading of the ordinary breech-loader. The 
quick -loader, when attached to the. barrel of tbe rifle, near 
the breech, only puts the cartridges in a more favourable 
position for quick loading than when they are in the soldier’s 
pouch. 

The disadvantages of a magazine under the barrel are, that 
the weight of the rifle is increased; that the base of each 
cartridge rests on the point of the bullet of the next, and, 
owing to the jar or recoil of rapid firing, or when ordering 
arms, or. to an over sensitive ^ or projecting cap, cartridges 
have exploded accidentally in the magazine, destroying the 
rifle, injuring the soldier, and making his comrades lose con- 
fidence in their weapons. The mechanism is delicate and 
complicated. The refilling of the magazine is not convenient, 
as the cartridges have to be worked against a spring 
that is required for pushing them out again. If the magazine 
is kept fully loaded for any length of time, this spring is apt 
to get weakened. The great disadvantages of this kind of 
magazine, however, are, that we cannot see how many 
cartridges there are left in the magazine at any given moment, 
and that they give no means of preventing the men using them 
if they wish to, because the leaders cannot see if their men 
are employing them or not, and thus the magazine may be 
empty j fist when it is required to he used. Also, o wing to the 
position of the magazine, the balance of the rifle constantly 
alters as the magazine is being emptied. 

The disadvantages of a magazine in the butt are exactly 
the same as those above, with the additional ones that it 
carries fewer cartridges, and that it requires a very thick 
and unwieldy butt. A rifle, however, with this kind of 
magazine is not subjected to the same variations of 
balance. 


* It is impossible to manufacture caps of exactly the same degree of 
sensitiveness, especially if exposed, to variations of temperature and dete- 
rioration from age. 
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A further disadvantage of under-barrel and butt magazine 
rifles is that they must always be carried loaded. What is 
wanted is a magazine rifle that can he loaded when required ; 
that is a rifle that can he used as a single loader, and at the 
word of command can be loaded and used as a magazine rifle. 

The detachable hopper magazine avoids all these disadvan- 
tages. The cartridges in it he one upon another, so that no 
explosion can take place in it from the cause stated above, and 
no man can fix it on the rifle before he is ordered to, without its 
being seen. As soon as one hopper is emptied, it can be 
re-filled, even when on the rifle, or it can he rapidly removed 
and replaced by another filled one. Prom the position 
of the magazine the balance of the arm is maintained under 
all circumstances, bxit, except in the Lee hopper, which is 
fixed under the rifle and in its axis, it slightly alters the 
symmetry of the rifle (see p. 27), the effect of which, however, 
may be neglected for practical purposes on the battle field. 

The best form of hopper is that which is fixed above the 
rifle so that tlio cartridges may fall into the breech action 
by their own weight, without having to be forced in by means 
of a spring, which has to be used with hoppers that are fixed 
under the barrel. These hoppers should also be fixed to the 
left side of the rifle, so as not to interfere with the direct 
re-loading of the. rifle when the hopper is empty, and there 
is no time to fill or re-place it. 

A hopper should cany as many cartridges as possible with- 
out inconvenience, and should have a catch to prevent the 
cartridges, at any moment, fx'om falling into the breech action, 
when the magazine supply of ammunition is no longer to be 
drawn on. With the present ammunition 1 0 rounds is the most 
that can he conveniently held in a hopper, hut with a smaller 
bore rifle and not such a bottle-shaped cartridge, as at present 
used, a greater number of rounds could be put into it. 

A slot should be cut in the side of the hopper in order to 
enable anyone to see how many cartridges there are in it at 
any given moment, while to prevent the men using the 
magazine supply, until required, when the magazine is fixed, 
the hopper should, in the Author’s opinion, be capable of 
folding back until it hangs vertically. If then a soldier puts it 
up to make use of it, without orders, he can he at once 
■ checked. - 

For rifles with a bolt breech-action one great advantage of 
the hopper magazine is the simplicity of the mechanism 
required for it. Great difficulty has been experienced in 
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utilising' (lie falling block breech -action of our Martini-Henry 
rifle for working a magazine, but lately Capt. C. Greville 
Harston, late B.M.L. Infantry, has overcome this mechanical 
■difficulty, and his invention is now under trial. 

There is a strong opinion abroad, which is also gradually 
springing up in England, that we made a great mistake in 
1870 in adopting the falling block breech-action for our 
rifle, not so much on account of its unsuitability for magazine 
purposes, the future use of which was not realized then, but 
on account of its inferior mechanical power for loading* and 
extracting* cartridges. Mechanically speaking*, the direct 
action of a bolt for both loading and extracting is far superior 
to loading with the thumb and extracting with the indirect 
action of a lever operated on by a falling* block, as we have 
in our present rifle. We have lately frequently heard from 
the Soudan, of the want of extracting power that exists in our 
rifle, for ejecting cartridges that have stuck for any reason. 
With a bolt breech-action these complaints would not have 
occurred, unless the base of the cartridge tore away from the 
body of it, an occurrence which is not likely to occur at any 
time if a good design and manufacture has been ensured. 

Furthei*, a solid- drawn cartridge case is known to require a 
stronger extractor than the rolled sheet brass ones that we 
use, as the expansion of a solid-drawn cartridge case when fired, 
is more permanent than that of a rolled one, and this is 
another reason for introducing the bolt breech-action in any 
future rifle for our service. 

Arguments have often been used in England against a bolt 
breech-action on account of the frequent failures of the 
Prussian needle gun and French ehassepot in the Franco- 
German War. Metal cartridges were not used with these 
weapons, and the breech was so badly closed that a large 
escape of gas occurred when each cartridge was fired. The 
consequence was that that barrel and breech-action became so 
fouled that the cartridges could not be put into the barrel, and 
the working of the bolt became so laborious as to *•* utterly 
destroy the steadiness of a man’s hand, by sending a tremor 
up into his arm, which rapidly disqualified him for firing* with 
accuracy.” This state of things no longer exists, since a solid- 
drawn cartridge has been universally adopted abroad, and 
Continental officers assert that a direct bolt-action tires a man 
no more than the indirect lever-action that we employ in our 
rifle. 

The only approach that has been made besides Capt. 

Il 2 
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*’ A spiral spring and striker were adopted for the Martini- Henry rifle 
as being simpler and better than a hammer and bent spring. 

t To take the breech-action of the Martini-Henry riflo to pieces and 
to put it together again, is by no means an easy operation, and requires 
special implements for doing so. 


Harsfcon’s late Invention, to utilising tlie falling block 
breech-action for magazine purposes is in the Owen 
Jones weapon, in which the striker and spiral spring 
in the block of the Martini-Henry rifle are replaced by a 
hammer worked by an ordinary bent spring,* and the 
cartridges, carried in a detachable hopper magazine, are 
operated on by a handle, under the butt, the movement and 
mechanism of which are respectively no shorter and far less 
simple than that of an ordinary bolt-action. 

Thus a bolt breech-action is the most practical method of 
obtaining a magazine rifle. The best bolt breech- actions yet 
invented, are those of Mr. Bethel-Burton and of Mr. Lee. 

The Bethel-Burton bolt-action, or the Lee, can be used 
with any of the different kinds of magazines that have been 
enumerated, and they differ from those used on the Continent, 
by having the projecting handle at the rear end of the breech, 
which 'greatly simplifies it, and the mere action of raising the 
handle vertically, “cocks ’’the striker in the bolt, which is 
operated on by a spiral spring. 

These bolt-actions contain only four separate simple parts, 
which are very easily taken to pieces for cleaning, and put 
together again by a soldi er.j But one of the main features 
of them is that, when the bolt is pushed home, it is completely 
covered in, so no dust or dirt can get into its working parts. 

The general conditions which a magazine rifle should 
fulfil are as follows : — 

1. Its ballistic qualities (flatness of trajectory, range, and 
accuracy) should not be inferior to those of the rifles at present 
in use. * 

2. It should be capable of use as an ordinary breech-loader, 
at all times, and of very simply and rapidly allowing the maga- 
zine being brought into play, and vice versa, at any given moment. 

8. When used as an ordinary breech-loader, it should fire 
as quickly as the rifles at present in use. 

4. The working of its breech-action should load and extract 
the cartridge coming from its magazine without any assistance 
iff* the hand. 

5. It should be capable of allowing officers to see if the 
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men are using tlie magazine supply, and of seeing how many 
cartridges remain in the magazine at any given moment. 

6. Its mechanism should be strong and simple so as not to 
require delicate care, and should he able to stand the rough 
usage of war. 

7. Its mechanism should be easily taken to pieces, cleaned, 
and put together again. 

8. Any damage to its magazine should not affect the use of 
the arm as an ordinary breech-loader. 

9. Its mechanism should not be injured by the bursting of 
defective cartridges, nor allow of any gas escaping from the 
breech. 

10. The cartridges in its magazine should not be liable to 
accidental explosion, either by the shock of discharge, or 
during drill, or in case the rifle has an accidental fall, and the 
bullets in the magazine should not be liable to alteration in 
shape from the same causes. 

11. Its magazine should be capable of being easily and 
quickly refilled at any moment. 

12. Its mechanism should not be liable to be rendered 
useless by fouling, dust, sand, or rust. 

18. Its weight should not be much greater than that of the 
rifle at present in use. 

14. Its magazine should contain at least ten cartridges , and 
as many more as convenient. 

The above conditions are completely fulfilled by using a 
rifle with a bolt breech-action and detachable hopper magazine. 
By such means the simplicity and weight of the rifle are not 
altered, while the increase of weight carried on the soldier is 
insignificant. 

In Chapter YII., p. 97, it was pointed out that the modern 
rifle must not be looked on as a weapon for indiscriminate 
rapid fire, but as a rapid-loading arm which allows a man to 
be always ready with it when a favourable moment comes. 

The principle on which magazine rifles depend is to suppress 
the movements of carrying the hand from the rifle to the 
pouch, taking a cartridge from the latter, moving the hand 
back to the rifle, and placing the cartridge in the breech. 
But the time of these movements however, is not very long-, 
and as the magazines of the magazine rifles at present before 
the public cannot hold more than 10 rounds, the gain is not 
very great, and only exists while ahy cartridges remain in the 
magazine. 

Numerous experiments have shown that the continuous fire 


502 


of magazine rifles is only more rapid than that of ordinary 
breech-loaders -while any cartridges remain in the magazine, 
and that there is no general gain in rapidity of fire in filling it 
again as soon as empty. 

This fact is not sufficiently realized in England, because a 
distinguished cavalry officer stated, only in July, 1884, that 
“the magazine rifle will probably be the most dangerous arm 
you can place in the hands of infantry. If you can enable 
the infantry soldier to discharge forty bullets in a minute, it 

will, he impossible to supply him with ammunition ” 

With the magazine rifles at present in use, it is impossible for 
a soldier to fire more than half this quantity in the first 
minute, after which a continuous fire cannot be more rapid 
than at present with the ordinary breech-loader. Besides, the 
above quotation presupposes no fire-discipline or control over 
the men, even at ranges where ammunition can be supplied. 

But when we come to consider an intermittent fire in which, 
during the successive periods of fire, the magazine is used 
and is re-filled during the pauses, then undoubtedly, the 
expenditure of ammunition is much greater for magazine 
rifles than for ordinary breech-loaders. 

Consequently, magazine rifles do entail a greater expendi- 
ture of ammunition when the fire continues for some time, than 
ordinary breech-loaders. Therefore, we must trust to 
prevent any waste by a greater fire discipline on the part of 
the men ; but any very great increase of expenditure, with the 
■rifles at present in use, is not ever likely to be the case, for two 
other reasons — the recoil and the fatigue caused by such a fire. 

The recoil question is a very serious one. The energy 
of the recoil of the Martini-Henry is very excessive, it being 
16-6 ft. lbs., or 3*5 ft. lbs. greater than that of the French 
rifle, and 5-5 ft. lbs. greater than that of the German and 
Russian rifles. For practical use in the field, when often **" 

150 rounds will have to he fired by each man, the energy of 
recoil should not exceed a maximum limit of 13-0 ft. lbs.-' 


* Even, this limit may he two high, because in the war of 1S70-71, 

during the operations of the III. German Division round Drenx, on 
several occasions when the French had been driven out of the woods that 
they held, many Chassepot rifles (the recoil of which is about the same as 
the present Gras rifle used by the French), were found fastened by their 
slings to the trees to neutralize the effect of the recoil, and in the 
hurried retreat they were left behind for want of time to unfasten them. 
According to the war correspondent to the Manchester Guardian, on one 
occasion, over SOD rifles were captured in a wood in this manner by one 
Prussian company. 


so; 


A.u efficacious aimed rapid fire simply could not be kept up 
with, the Martini-Henry rifle from tlie violence of its recoil. 

The fatigue, also, of a long continued, rapid fire, is very 
great, especially if the recoil is severe. The right shoulder 
becomes fatigued by the recoil, the muscles of the arms and 
shoulders (especially the left one) become agitated by a 
nervous trembling, the rapidity quickly diminishes, in spite 
of the muscular efforts of the firer, and the fire loses all its 
accuracy. Experience shows that a continuous rapid fire of any 
accuracy can only be kept up for about two minutes (see p. 1 0 1 ). 

As regards the small-bore rifles of the future (about 0-8 
inch bore) the questions as to the increased supply of 
ammunition required for magazine rifles and the effect cf 
recoil, are practically solved. The recoil with these rifles :s 
said to he very small, and as regards the quantity cf 
ammunition, the latest English regulations on the supply cf 
ammunition, state that with, the small-bore bullet twice the 
number of rounds can be carried for the same weight as are 
now carried. 

We have seen that those Continental armies which use the 
bolt breech-action can easily and efficaciously change their 
rifles into magazine weapons by the addition of a hopper 
magazine. This cannot be done, so far as we know as yet, 
with the Martini -Henry rifle, and so with this rifle all we can 
do is to try and shorten the time of procuring a cartridge. 
This may be done in two ways (1), by facilitating the entry 
of the hand into the pouch, and (2) by the use of quick- 
loaders (see p. 497). 

The pouch requires modification for this purpose. It is 
covered with a flap, which falls clown each time, without, 
however, preventing the cartridges falling out in rapid 
movements. The pouches hold too few cartridges, and those 
which are in them are hard to get at. When we possess a 
solid-drawn cartridge, a large pouch or bag might be tried, 
wider at the bottom than at the mouth, pliable enough to 
adapt itself to the body, and capable of being rapidly opened 
and closed. When opened, the mouth should remain .so, and 
he large enough to admit the hand freely with a packet of 
cartridges held in it. A strip of leather fastened round the 
inside of the mouth of the hag, and sewn only along its upper 
edge to the latter, will prevent the cartridges falling out while 
the men are doubling, &c. 

A quick-loader is only a kind of pouch, which can be attached 
to the barrel, near the breech, and from which the cartridges 
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protrude, so that they can he rapidly seized and withdrawn. 
These quick-loaders have given very good results, nearly as 
good as those of magazine rifles, and they have the great 
advantage of being cheaper, of being capable of being rapidly 
changed, and of allowing the leaders to see if the men are 
using them, and, if so, how many rounds they have left in 
them at any given moment, while they do not interfere with 
the use of the bayonet. These quick-loaders can be well 
used with the Martini-Henry rifle, and they have been 
adopted by the Enssians in preference to a removable 
magazine, probably on the score of economy, as they have 
only lately re-armed their infantry with the Berdan rifle. 

The necessity for using magazine rifles or quick-loaders in 
the future, will be best seen by considering the tactical use 
to which they will he put, and, although we shall only refer 
to magazine rifles, yet the following remarks apply equally 
well to the use of quick-loaders. 

The tactical use of magazine rifles laid down by English 
writers, is not at all in accordance with Continental ideas. In 
England, it is considered that they should be used at short 
ranges only. We constantly see, in English writing's, that 
magazine rifles are adapted for close quarters, for the defence 
of woods, villages, bridges, defiles, barricades, ditches of 
fortifications, &c., and that they should form the armament 
of such special troops as would only he engaged at close 
quarters, such as cavalry, engineers, seamen, &c. 

On the Continent, on the other hand, the universal opinion 
is that magazine rifles should be used at all ranges, if the 
objectives fired at are suitable to the range. The tactical use 
of magazine rifles abroad is entirely based on what has been 
said in Chapters XII., XIV., and XV. 

It has been frequently stated, that the moral effect caused 
by an efficacious fire is greater, as the time in which the losses 
are effected is less, that is according to the suddenness and 
rapidity with which they are inflicted. 

The objectives usually fired at in War, are very variable and 
mobile, and are often only seen at intervals, and it is in order 
to pour a rapid fire on these short appearances, that a magazine 
rifle is required to inflict the greatest loss possible in the 
shortest time. : 

“Magazine rifles have the undoubted advantage of allowing 
at any given instant, and especially, at the decisive moment 
of the light, the enemy to be overwhelmed with a mass of 
projectiles. 1 ’ 
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If fire is to fie opened on any given objective at any range, 
tlien while the fire lasts its useful effect should he as great as 
possible, and hi Chapter VII. we saw that rapidity of fire 
increases this useful effect, and it is only by the use of maga- 
zine rifles that the greatest possible mass of lead can be 
directed on an enemy at any given moment. The greater the 
useful effect, the greater will be the moral effect on the 
enemy, and hence the power of being- able to inflict sudden 
losses" on an enemy will go far towards attaining victory. 

“ Now-a-days, from the moment when his masses arrive on 
the field of battle, we try to prevent the enemy coming to 
within the short distances. Hence all the power of the fire of 
the troops ought to be utilised as early as possible, in order 
to take away as soon as possible from the enemy the vigour 
that it is necessary for him to possess for the close fight.” 

We can only obtain decisive results by the cpiantity, as to 
time and place, as well as by the quality, of the fire. There- 
fore, we must try and obtain both. Quality of fire can only 
be obtained by training in peace time, and quantity of fire, 
as to time and place, by means of magazine rifles. 

We have already pointed out, on p, 348, the necessity of 
the fire having pauses in it, for purposes of control, and in 
order to give it an offensive aspect. The necessity for this 
manner of conducting the fire is increased for the tactical use 
of the magazine rifle. 13y making the men re-fill their maga- 
zines when empty, the necessary pauses are easily obtained, 
and the increased rapidity of the fire while it lasts, must give 
the fire a very terrible character. Although the magazines 
may he full, they should only be brought into play against 
objectives suitable to the range; they would not, on the other 
hand, be used when men are allowed to fire while advancing. 

Thus, with magazine rifles, the power of the fire is 
increased during the successive periods of intermittent fire, 
and, if too great a rapidity of fire is avoided, the gain in 
rapidity does not cause any loss in accuracy. 

The quality of the rifles used in a collective fire can only be 
appreciated by the numerical expression of the effect of its 
fire over the whole depth of the ground grazed by the cone of 
dispersion . Thi s effect can be shewn, either by graphical curves, 
or % the number of hits made on a series of equi-clistant targets. 
When men are tired and fatigued, the greater the number of 
rounds they can fire under the same conditions, the better and 
more continuous will be the numerical expressions representing 
their dangerous zones, and the theoretical destructive effects 
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of the fire of two different rifles will be proportionate to their 
rapidity of fire, and for this reason— for a fire lasting one to 
two minutes, magazine rifles will have a great superiority. 
From the smoke which usually covers the opposing- sides, 
aim can only be taken at the line of intersection between the 
smoke and the ground. “In these conditions, it is no longer 
a question of aimed or regulated fire, but the destructive 
effect of the fire will depend on the quantity of bullets fired 
during each halt; a magazine rifle will then have the 
superiority, which will he all the more marked if the calibre 
adopted permits the soldier to carry, without increasing his 
load, one-fourth more of ammunition, which he will be able 
to expend during this phase of the attack.” 

With magazine rifles, the fire should essentially be carried 
out by means of volleys, and not by independent firing, to 
prevent the magazines being too rapidly emptied, but the fire 
should he made to increase gradually in rapidity as the range 
decreases, and as the efficacy of the fire, consequently, 
becomes more certain. 

The following extract from a lecture on “ Magazine Bifles,” 
by Colonel Fosbery, Y.C., shows the great value of volleys 
with magazine weapons at even short ranges : — 

“I remember hearing a Confederate officer relate his first 
experience (in the American Civil War) of the Spencer 
magazine rifle, and though the name of the place has, I ara 
soriy to say, escaped my memory, the other details have not. 

“He stated that the Federais had occupied and stockaded a 
strong position on the top of a hill, commanding, if I recollect 
right, the passage of one of their great rivers, a position from 
which it was necessary they should be expelled if possible at 
once. 

“A strong storming party was accordingly formed, and 
assembled at nightfall in a woody bottom at the foot of the 
hill. When the moon rose, they commenced silently to ascend, 
until at last they saw just above them the long black parapet 
against the sky-line apparently without a defender. 

“ On some sound being made, however, the alarm was given, 
and in an instant the parapet was lined with heads, and a 
volley poured into the assailants at close quarters, which was 
almost instantly followed by a second. This was a war of 
surprises, and coming to the conclusion that their enemies had 
double barrels and must now re-load* the stormers cheered and 
rushed at the work; but they had reckoned without the 
Spencer. Five more volleys followed the first tw r o without a 
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second’s intermission, and the broken remains of the party 
took refuge in the bottom to attempt that post no more. 

C£ On another occasion a Federal brigade, which had already 
suffered severely in action, and was reduced to a fraction of its 
original numbers, came in sight of a vastly superior body of 
the enemy, which instantly made preparations to attack, and 
moved down on them full of confidence, as my informant said, 
drums heating and colours flying. 

‘ ‘ For a moment everyone thought that all was lost. The 
officer in command, however, understood his business and 
knew his weapons. He ordered the magazines to he filled, 
the men to take such cover as they could find and wait for the 
word of command. Nearer and nearer came the enemy, and 
still the thin line waited in dead silence. When, however, 
they got within a hundred paces, the order came out sharp 
and clear, and volley after volley from the repeaters mowed 
them down in an instant. The ranks fell one over the other 
in heaps, and the survivors, panic-struck at this sudden and 
unexampled slaughter, turned and fled, leaving the spoils of 
war to the enemy they had too soon despised.” 

For savage fighting, where the enemy rushes on in thick 
masses to the attack, the fire of magazine rifles at short ranges 
would he invaluable. 

With regard to the more detailed use of the magazines in 
action, among the supply of ammunition carried in the valise 
should be two filled hopper magazines (or quick-loaders for the 
Martini-Henry rifle), each of which should hold at least 10 
rounds. These would he taken from the valise before entry into 
action, and one attached to the rifle and the other to the waist- 
belt. The one attached to the rifle would he re-filled again and 
again as it was emptied, so as to steady the men and to cause 
pauses in the fire. Just before the assault the leaders would 
try and preserve both magazines full, so as to get a rapid fire 
of 20 rounds at least, just at the moment of the assault, by 
rapidly changing the magazines, throwing the empty ones on 
the ground, which can he collected again afterwards. Men 
cannot stand much more than 20 rounds of such rapid firing. 

Naturally during an attack, many hopper magazines would 
he lost or injured by the enemy’s fire, and to make up these 
deficiencies an extra supply of filled hoppers should be carried 
in the field in the ammunition supplies. 

Having shown the necessity for magazine rifles as an 
armament for infantry, we may well wonder why they have 
not been adopted before or more generally introduced than 
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they have been. Till quite lately, before the introduction 
of the hopper magazines, the adoption of magazine rifles 
entailed a complete re-armament, and consequently avast outlay 
of money which no nation cared to face. Besides which, 
the earlier magazine rifles, “only partially fulfilled the 
requirements, from a practical point of view, of such weapons. 
Their loading was a difficult operation ; their different parts 
were complicated ; and they were not sufficiently solid. Dust, 
sand, and rust could easily, at a critical moment, prevent the 
working of the mechanism, and as there was considerable 
difficulty in taking them to pieces, cleaning, and putting them 
together again, a considerable time elapsed before the weapon 
was ready to fire again. Further, it was necessary to make 
use of very small cartridges to place a sufficient number in the 
magazine ; consequently the weight of the powder charge was 
so small, with regard to that of the bullet, that the muzzle 
velocity was low and the accuracy poor. On the other hand, 
the position of the centre of gravity being changed with each 
shot fired, the firer was put out and fired badly. Lastly, 
these magazine rifles only allowed of a rapid fire when used 
as such ; if used as ordinary breech-loaders, they could only 
be fired very slowly.” 

Thus till lately the fault of magazine arms has been their 
complicated and delicate mechanism and their high trajectory, 
from their light ammunition (caused by a light bullet and 
small charge), which did not give a sufficient velocity and 
sectional density to counteract the effect of the resistance of 
the air on the light bullets. 

These faults do not now hold good as arguments against the 
introduction of magazine rifles, because by means of hopper 
magazines, existing rifles (except the Martini-Henry rifle) 
and ammunition can be readily made use of. But even with 
the old weapons good results have been obtained, as we have 
already shown, and the Comte de Paris, who took part in 
the American Civil War, stated with regard to the Spencer 
magazine carbine : — “It is an excellent weapon, the use of 
which spread more and more in the Federal army. Extra- 
ordinary examples of defence, due to the rapidity of fire of 
this weapon, can he quoted, and the Federal infantry regi- 
ments who tried them found them very good.” But even in 
spite of this they did not find advocates until the solid- 
drawn metal cartridge case was invented. 

One /Other great point must not be overlooked in mailing 
magazine rifles the future armament of infantry, viz., the 
moral strength it will give to the sub using them." 
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General Brialmont writes: — “It is incontestable, however, 
that tlie magazine rifle augments the confidence of the soldier 
at the decisive moment which precedes the assault, and that 
this effect ought not to be disdained in war, where moral 
plays so great a r6leP 

A writer in the German military paper, the ITilitar Zeitung, 
of the 17th February, 1883, states: — “The infantry which 
is first armed with a magazine rifle, and ichose instruction 
has hen directed according to the rules required for the good employ- 
ment of this arm* will be certain to possess, when opposed to 
an enemy, a sentiment of marked superiority, not only on the 
battle-field, but also in all the enterprises of minor warfare.” 

It is thus very certain that a magazine rifle will assure to 
any infantry which is armed with it, such a moral superiority, 
that as soon as any one great Power will have adopted it, all the 
others will be forced to follow its example ; f and we have seen 
that a magazine rifle will give materially, as well, a tactical 
superiority to the troops who make use of it against an 
enemy armed with the ordinary breech-loader. 

Hence everything points to the necessity of arming all 
troops with magazine rifles or carbines as the case may be. 

If we only deal with the fire of magazine rifles at short 
ranges, we may well doubt the advantage of any change of 
armament. 

What is expected from a rapid fire is to destroy the moral 
of the enemy by sudden losses caused by an intense fusilade, 
and to break his strength and demoralise him by the losses 
which this fusilade will produce. 

No doubt the whistle of passing bullets profoundly impresses 
men, but there is a limit to this. Whether a firing line 
receives 1,500 or 2,000 bullets a minute, the impression at the 
moment will he the same, especially as the men in the firing 
line are firing as well, and the noise that they make is so 
great that any superiority in the enemy’s fire would not be 
noticed. This is particularly the case at the closest ranges. 

The losses suffered is the real factor which will destroy 
both the moral and strength of either side. But the men 
firing are being fired on, which, at short ranges, destroys the 
accuracy of their fire. It has frequently been noticed in war 

* These rules are strictly in accordance with the principles laid down 
in Chapter XV. 

t Germany has adopted it, and France, England, Italy, and Austria 
are now doing the same. 
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that losses decrease as the ranges diminish, and it must never 
be forgotten that want of efficacy of the fire of one side 
increases the moral of the opponent. 

Short-range fire also is one of great rapidity, but rapidity of 
fire, beyond a certain point, does not necessarily increase the 
losses of the enemy. In the experiments made in France 
on magazine aims it was found 'that, for the same time of 
firing, the effect produced was in inverse ratio to the number 
of bullets fired. A fire of 8 to 10 shots a minute always gave 
a very superior useful effect to that which expended 16 to 18 
cartridges in the same time. Thus great rapidity of fire 
loses in one respect more than it gains in another. 

Thus as far as short-range fire is concerned, the opponents 
to magazine weapons may have some grounds to fight on, but 
we must always remember that the demoralisation of the 
enemy is not the work of a few seconds, and hence it will not 
be gained by a short intense fire at short ranges, especially if 
the previous losses have been few. The enemy mmt be 
demoralised before the short- ranges for rapid fire are reached, 
and to do this most effectually we have sought to show, that 
magazine rifles must be used at all ranges at which fire is to 
be opened, especially as by the time the shortest ranges are 
reached, the magazine may be empty and there may not be 
time to re-fill them. 

The German official regulations on the use of the new 
magazine rifle, says : — “ The magazine gives to the soldier a 
continual reserve of ammunition, by means of which he can, 
at any instant, be ready to fire. This reserve will always be 
assured, if a discreet and judicious use is made of it, and if 
advantage is taken of all occasions to refill it. The soldier 
ought never to forget that his new rifle increases the necessity 
for an absolute discipline of the fire, and that it is intended 
to produce, not only a superficial acceleration in the fire, but 
also a superior efficacy of fire.” To ensure this, a peace 
education and training is absolutely essential 

A French writer in the Revue Militaire de V Mr anger, for 
15th March, 1887, after an exhaustive article on the new 
German magazine rifle, and after examining German official 
and private opinions as to its use, thus concludes It is 
necessary, therefore, to conclude that the new armament will 
not lead to any tactical revolution. Its employment will increase 
the necessity of a strict discipline in the fire ; it will equally force 
both the assailant and the defender to preserve, more carefully 
than in the past, their reserves for the decisive instant. But, 
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after all, the procedure for supplying the front (*.<?., shooting 
line), for bringing up the reserves in mass and under cover, 
in order to assure superiority of numbers at the desired place 
and moment — all these tactical methods, which the invention 
of the breech-loading rifle had profoundly modified, and even 
renewed — will remain the same to-day, as in the past, without 
being any way affected by the adoption of the magazine 
rifle . . . Its adoption is only a progress of a secondary 

order which has the characteristics of a transitory measure, 
perhaps in paving the way for a small-bore rifle, the study of 
which is only a question of time, and which the necessity for 
an increase in the number of cartridges will impose.” How 
true these latter words are can be seen by the proceedings and 
recommendations of the English Magazine Eifie Committee. 

A Grennan writer in the llilitar Wochmblatt says : — “If the 
new rifle has any advantages, it offers no essential property 
which modifies the principles of employing rapid-firing breech - 
loading rifles.” 


Note. — The reader is advised to consult the article on “ In question du 
fusil de guerre ,” which appeared in the Jtevue Militaire de V Stranger for 
30th May, 1887 (No. 671) for the latest ideas on magazine rifles. This 
article reached the author’s hands too late to be embodied in this work. 
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Note. — (See p. 468). — One o £ the great faults of the English system of 
musketry training is the shortness of the course. Skill in shooting requires 
constant practice, as it is an art easily forgotten. Our men only got a feu- 
days’ shooting in the year. This is radically wrong, and in these few 
days they are hurried through a complex course of different kinds of 
firing, and are expected to he perfect in each kind after one trial only ! 
What a contrast to the German system! Where our men get but a few 
days’ training, covering a complete course, in Germany three months is 
considered none too long merely to lay a firm basis only of the recruit's 
instruction — a basis that can be built upon later. As regards target 
practice, the German idea is to teach a recruit to shoot well at short 
distances, and in his first year he is only allowed to shoot at ranges of 
100, 150, and 200 metres.* In England, on the other hand, the object 
seems to be to push on the recruit to long-range firing as speedily as 
possible, for on the eighth day he is made to fire at 500 yards, a distance 
which the German recruit is not allowed to attempt before his second 
years’ service. The number of points (95) required to pass a recruit into 
the second class is too low, and might be obtained with forty misses out 
of eighty shots without getting any bull’s oyes. The attempt to teach 
aiming-drill up to 600 yards in two days, and to judge distances up to 
800 yards in six days can hardly he expected to yield satisfactory results. 
In Germany the military authorities are satisfied if the recruit can judge 
distances up to 200 metres within 50 metres in twelve weeks. 

The first object of infantry is to hit , the second is to hit , and the third is to 
hit. This can only be ensured by a constant and prolonged training 
both in target practice and in fire discipline, and not by a few days firing 
only. 


APPENDIX I. 


THE EFFECT OF ATMOSPHERIC CONDITIONS OH 
THE FIRE OF RIFLES. 


A bullet must displace the particles of the atmosphere 
during its passage through it. Consequently the trajectory 
of a bullet is affected by variations in the density or weight 
of the atmosphere. These variations are caused by changes 
in the temperature, in the amount of moisture, in the local 
pressure of the atmosphere, and in the altitude above sea 
level. Airy variation in the density of the atmosphere must 
affect the amount of retardation experienced by the bullet. 
The longer the range and the lower the velocity the greater 
this effect will be, while at very short ranges and with high 
velocities the effect is scarcely noticeable. Certainly, in war 
a barometer and thermometer cannot always be consulted, but 
it is none the less desirable that officers should realise what 
effect atmospheric conditions may have on the flight of bullets, 
especially so as it will be found that variations of temperature 
have the greatest effect, particularly when such variations are 
so large that they are easily appreciated by their effect on the 
senses. 

The less the density of the air, the less is the amount of 
retardation, the quicker will the bullet reach its destination, 
and the greater will be the range for a given elevation, or in 
other words, for a given range the less will be the elevation. 

We will consider the subject under the following headings : 

1. Barometric pressure and altitude above mean sea 
level. 

2. Temperature and atmospheric moisture. 

3. Wind. 

4. Condition of the powder charge. 

Kic 
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1. Barometric Pp.es.sure and Altitude. 

The. mercury column of a "barometer is kept up by the 
atmospheric pressure. The higher we go above the sea level 
the less air we have above us, and the less is the pressure, 
and consequently the less is the density of the air, supposing 
for the moment that the temperature remains constant. 

From the following formnke we can obtain very nearly 
the normal barometric pressure corresponding to a given 
altitude above sea level, and vice rersu, for a mean temperature 
of 50° F., between the temperatures at sea level and at the 
observer. 

For an ordinary barometer we have the mean rise in feet per 
inch fall of barometer at an altitude of A feet. 

= 909-2 -f 0*0166 A. -j- -0000001 A 2 = If suppose. 

Then normal corrected height of barometer at altitude A feet. 
A 

~ ° M 

If the sum of the temperatures at the sea level and the 
observer is greater than 100° F., decrease the given altitude 
by lArry part for every degree above 100° F. ; if it is below 
100° F., increase the given altitude by the same 'proportion for 
every degree below 100° F. before using it in the calculations. 

The mean rise in feet per inch fall of barometer at corrected 
normal barometer reading B inches. 

= 909-0 + 14-5 (80 ~ B) + i s (30 — B) 2 . 

= i\ r suppose. 

Then altitude A corresponding to normal barometer 
pressure B inches = N (30 — B). 

If the sum of the temperatures at sea level and at the 
observer is greater than 100° F. increase the altitude found by 
iuVo part for every degree F. above 100 3 F. ; if it is below 
100 3 F. decrease the altitude found by same proportion for 
every degree F. below 100° F. 


2. Temperature and Atmospheric Moisture. 

A decrease in the temperature of the air makes the air 
denser and vice vend. Consequently, the natural decrease of 
temperature which takes place as we rise in altitude tends to 
neutralise the diminution in the density of the air due to this 
altitude. 

Aqueous vapour or moisture reduces the density of the air. 
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Its amount, called the humidity, depends on the temperature. 
When dew is deposited, the air is said to be saturated, or to 
contain 100° of humidity. But the extreme variations in the 
density of the air, caused by the variations of the moisture in 
it, are so small compared to those produced by changes of 
temperature, that, for military purposes, no great error will 
result if the air is considered as being H-nis saturated. 

Bemajiks. 

We will now consider the combined effects of altitude, 
barometical pressure, temperature, and moisture. 

The reduction of atmospheric pressure (as measured by a 
fall in the barometer) has a very similar influence upon the 
motion of the bullet to that which would be produced under 
ordinary atmospheric conditions if an addition were made to 
the weight of the bullet without enlarging its sectional area 
or lessening its muzzle velocity. Professor Bashf orth’ s Tables 
are calculated on the supposition that the air is dry, and 
weighs* 534*22 grains per cubic foot at a temperature of 
62° F., and with a barometic pressure of 30 inches. If the rise 
and fall of the barometer is only considered, the sectional den- 
sity need only be multiplied by 
30 


height of barometer in inches, 

and the rest of the calculations worked out as before. If the 
temperature and moisture are also to be taken into account, 
then it is necessary to ascertain the weight of a cubic 
foot of the air in which the bullet is fired, by means of 
meteorological tables, such as Grlaisher’s. In this case the 
sectional density must he multiplied by the factor 
534*22 


weight of cubic foot of air in grains, 
instead of the factor given above. 

If strict accuracy is not required, a close approximation to 
the weight of air may be obtained by means of the following 
table, given by Lient. Zalinski, of the United States Army. 
The barometer is supposed to be at 30 inches, and moisture at 
66 -|r<is per cent, of saturation (*.<?,, the air is frns saturated). 


* Relative densities are represented "by relative weights. 


Ejc 2 
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TABLE I. 


From this table three things are apparent: — (1) That an 
average change of 15-0° F. of temperature is equivalent to a 
change of 1 inch in the height of the barometer ; (2) that the 
usual small changes in the height of the barometer at any 
given spot on the earth’s surface affect the density of the air 
so slightly that they may be neglected; and (S) that the effect 
of temperature, which often changes several degrees during 
the day and during different seasons, may frequently be too 
great to be neglected. 

Although 15 is the average number of degrees F. that 
liave the same effect on the density of the air as 1 inch of 
the barometer pressure, yet the real number of degrees is 
very nearly expressed by the following formula. 


Temperature. 

Weight of a 
cubic foot of 
Air. 

Mean change of 
■weight for each 
one-tenth inch 
fall or rise in 
barometer. 

Mean change of 
■weight for 1° F. 
rise or fall in 
temperature. 

Mean decrease 
of weight with 
humidity at 
saturation. 

Fahr. 

Grains. 

Grains. 

Grain. 

Grains. 

— 80° 

647 

— 

— 

— 

— 20 0 

633 

2-1 

1*4 

— 

— 10° 

619 

2-1 

1*4 

0*10 

0° 

605 

2-0 

1*4 

0*20 

10° 

592 

2-0 

1*3 

0*35 

20 = 

| 579 

i i-s 

1*8 

0*53 

80° 

| 567 

1 1* 

1*2 

0*76 

40° 

; 555 

I l-s 

1*2 

1*03 

50° 

| 544 

| 1-8 

1*2 

1*42 

60° 

532 

1-8 

1*2 

1*96 

70° 

j 521 

1*7 

1*2 

2*66 

80° 

j 509 

1*7 

1*2 

3*60 

90° 

497 

1*7 

1*2 

4*83 

100° j 

485 

1*6 

1*2 

6*50 

110° 

473 

1*6 | 

1*2 

8*32 




517 


Number of degrees F. equivalent to 1 ineli of the barometer, 
at temperature T°. F. 

= 15-1 (50— T) 

30 

The method already stated of ascertaining the effect of 
of atmospheric- conditions by means of Bashforth’s Tables is 
not applicable for ordinary purposes. The following forniuke 
are well adapted for this purpose, and give results within, 
the errors that exist between single cartridges. 

Effects of air pressure as measured by the barometer. From 
tables given in Walsh’s The Modern Sportsman’s Gun and Rifle, 
in the American musketry regulations, and other works, the 
following formula has been deduced. 

Let E = range in yards. 

B = normal barometer reading in inches, 
b = local „ „ ,, at 

moment of firing. 

Then B — b = local variation of barometer pressure. 

The normal increase of range due to normal pressure B 
1-5 (30— B) E E 

= = X 15 (30— B) 

100 1000 

The increase of range at moment of firing due to local 
pressure b 

1-5(30— b)E E 

= = X 15 (30— b) 

100 1000 

Hence the increase of range in yards due to a change of 
(B — b) inches of the barometer 
li 

= X 15 (B— b) 

1000 

or increase of range duo to change of 1 inch in the barometer 
15 E 

1000 

In the above formulae, a plus result means an increase of 
range, and a minus result a decrease. 

As (B — b) rarely exceeds f ti>s of an inch, the alteration of 
range , due to local variations of the barometer , is so small that it 
can be neglected in the field, and hence it trill generally be sufficient 
to take only the normal height of the barometer at the locality of 
firing , which depends principally on the altitude above sea level. 
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Effect of Altitude. 

On p. 514 -we find the formula for calculating approximately 
the number of feet rise in altitude equivalent to a fall of one 
inch of the barometer. 

Hence, if A be the altitude in feet above the sea level, and 
M be the equivalent number of feet to 1 inch of the barometer, 
then the increase of range due to A feet of altitude. 

15 A E A E 

M 1000 p. 1000 

M 

Where p = — = 60*6 -f- *0011 A. 

15 

From the foregoing we see that when the sights of a rifle are 
graduated for use at the sea level, any considerable rise above 
the sea level causes the engraved elevations to be too great 
for the ranges marked against them. This is an important 
fact, often overlooked ; for example, in Afghanistan and 
South Africa, our troops were employed at elevations over 
8,000 feet above the sea level, which caused a considerable 
increase in the range engraved for each elevation (see 
example p. 528). 

Effect of Temperature. 

The temperature decreases about 1° F. for every 800 feet 
of altitude, and on p. 517 the formula has been given for 
ascertaining the number of degrees F. which have the same 
effect on the flight of a bullet as a rise or fall of one inch of 
the barometer. From this we find that it varies from 1 6 
degrees F. at temperature 32° F. to 13*4 degrees F. at tem- 
perature 100° F., the mean being 14*7 degrees, or 15 degrees 
nearly. 

Hence, 15 degrees F. cause an alteration of range equal to 
15-E 


1000 

or the alteration of range due to a change of one degree F in 
the temperature is equal to 

R 


1000. 

Consequently, if T be the temperature F. for which the 


rifle is sighted, and t be the temperature F. at the moment of 
firing, then alteration of range due to (t — T) degrees F. 

E 

= (t — T). 

1000 . 

A plus result means an increase of range, and a minus 
result a decrease. 

T and t can be taken as any two temperatures, if the 
difference of effects of these two temperatures is required. 

The temperature of the air often varies very considerably 
during a single day, and still more so between the different 
seasons of the year. The annual variation may extend from 
0° F. to 110° F., or through a range of 110 degrees, which 
must have a very marked effect on the proper elevation to be 
used for the same range at different seasons of the year. 

8. Wind. 

In considering the action of the w T ind upon the flight of a 
projectile, we have to determine the probable effect not only 
upon elevations, but upon deflections. To do this we must 
assume that the wind remains uniform in force, for with a variable 
wind we cannot make any calculations. 

The force or pressure exerted by a wind is in a direct 
connection with its velocity, and consequently the force of wind 
is designated by its velocity in miles per hour or feet per 
second. The connection beween the velocity and pressure 
of wind is shewn in the following table : — 


TABLE IX_* 


Velocity. 

Pressure on one 
square foot 
in lbs. 

Description. 

Velocity. 

8S^ 

ig£ 

g & 

Description. 

sis 

Feet 

per 

1, 

$g 

g” 

Peet 

per 

1 

1-47 

0-005 

Hardlv per- 

20 

29-30 

1-968 

Fresh breeze 




ceptible k 

25 

36-67 

3-075 

Stormy ,, 

: ' 2 

2-93 

0-020 


30 

44-01 

4-429 

Moderate gale 

3 

4-40 

0.045 

Just percep- 
tible 

40 

58-68 

7-873 

Fresh ,, 





50 

73*35 

12-300 

Strong ,, 

' 4. 

6'87 

0-080 

Light air 






7-33 

0-123 

Light breeze 

60 

88-02 

17-715 

Heavy ,, 





80 

117-36 

31-490 

Storm 

.10' j 

14-66 

0-492 ! 

Gentle ,, 









100 

146.66 

49-200 

Hurricane 

15 ] 

22*00 

1-107 

Moderate ,, 






* Pressure in lb per square foot is equal to the velocity in miles per 
hour squared, divided by 200. 
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As the direction of the wind varies, marked changes occur 
in its relative effects in both the range and the deflection, 
of the projectile. To arrive at any satisfactory conclusion, it 
is necessary to resolve the wind force into two component 
forces, one acting in the direction or plane of the fire, and the 
other at right angles to it. We can then make the necessary 
allowances as if each of these two forces acted independently. 

The component of the wind force acting in the plane of fire 
is called accelerating if the wind is from the rear, as it 
increases the range for a given elevation ; and it is called 
retarding if the wind is from the front, as it decreases the 
range. 

This component acting at right angles to the plane of fire 
is called deviating or deflecting , and makes the bullets go to the 
right or left as the wind is from the left or right respectively 
of the plane of fire. 

The direction of the wind can be obtained by observing its 
effects on the smoke, on trees and grass, on flags, or upon 
any exposed portion of the body (as the face). 

The force of the wind is usually designated in miles per hour, 
and can be obtained accurately from an instrument called an 
anemometer. But it can be approximately judged by 
observing the manner in which boughs of trees, aud flags are 
affected ; also by the sensations produced upon the face and 
other portions of the body. If such estimates are compared 
with anemometer readings, they will he made with very fair 
accuracy. 

Now suppose the direction of the wind to be denoted by 
the numbers on the face of a watch, the watch being so held 
that the hour XII points towards the- target, and the hour III 
to the right hand. A wind from the front (i.e., from the 
target) is then a XII o’clock Wind ; a wind from the back, a 
VI o’clock wind ; a wind directly from the left and across the 
line of fire, a IX o’clock wind ; and so on. 

The following table gives the approximate proportions of 
the two component forces of the wind in terms of the 
greatest effect of the wind when blowing either up or down 
the line of fire, or directly across it, as the case may be. 
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If the data he known that are produced hy a wind having 
a velocity of one mile an hour, then those for other velocities 
are found hy simple proportion. jSTo satisfactory data have 
"been obtainable for the deflection of a Martini-Henry bullet, 
due to a side wind. Those for the French rifle, with service 
cartridge (80 grains of powder and 386 grains bullet), have 
been given on p. 40. The following table gives the deflection 
for the American rifle, with service cartridge (70 grains of 
powder and 500 grains bullet), for a side wind moving at one 
mile an hour. 


TABLE ITT. 


Bangv in 
Yards. 

100 

200 [ 300 

400 

500 | GOO 

700 

800 

900 j 1,000 

Deflection 
in inches 

0-83 

1-5 1 2-5 j 
! 

! ! 

| 4-0 I 

5-5 j 7-5 

1 

10-0 | 

i 

! 18-0 

17-0 ; 22-0 


The effect of the wind upon the range has not yet been 
satisfactorily solved ; but from computations based upon the 
most reliable data of the American rifle, it would appear that 
a wind with a velocity of one mile an hour will produce upon 
the range, at all distances, the same effect as would follow 
from a change of 2-? r degrees in the temperature. If this rule 
can he taken as also applying to the English rifle, the altera- 
tion in range for different head or rear winds can then be 
obtained from the formula for the effect of temperature 
given on p. 518, a little more than one-fourth the changes in 
range, for a rise or fall of 10 degrees F., being the change in 
range produced by wind moving' at one mile an hour. 

Hence, if Y be the velocity in miles per hour, the 
Y E 

alteration in range = — for a head or rear wind. 

4 100 

Or the alteration in range for any wind, 

10-Y E 

= ±f 

4 1000 

Where f is a factor t alien from column 2 and 5 of Table 
1Y, and it is -f- for a rear wind and — a head wind. 

4. The Condition of the Powdek, Cjiakge. 

For information on the point see pp. 31 to 35. It is only 
desired to point out here the fact that atmospheric conditions 
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do influence the condition of the powder charge, and, conse- 
quently, the muzzle velocity of the bullet. 

Resume. 


Now combining the formulae that have been given, and 
supposing E to be the elevation required, we have 

R ( 10‘Y ) 

E = R (t— T) + 15 (30— b) + f } 

1000 f 4 ) 

R ( A * 10-Y \ 

or E = R (t— T) + — + 15 (B— b) + f 

1000 ( P 4 ) 

Where p = 60-6 + *0011 A. 

Let us take an example, as follows : — 

Altitude 3,000 feet above sea level. 

Normal Barometer 26-77 inches. 

Barometer at time of firing 26-27 inches. 

Temperature of air 90° F. 

Temperature for which the rifle is sighted 60° F. 

Range 1,500 yards. 

Wind from rear, a gentle breeze with velocity of 10 miles 
an hour. 


By first formula — 

1500 f 100 "1 

E = 1500 (90—60) + 15 (30-00—26.27) H } 

1000 L 4 J 

= 1500— 1-5 j 30 + 56 + 25 } 


— 1500— j 45 + 84 + 37 


) 

j 


— 1500— 166 = 1334 yards. 

By second formula — 

1500 r 3000 100 s 

E = 1500 J (90— 60)-j 1-15 (26*77— 26-27)-! 

1000 (64 4 ) 


1500—1-5 j 30+47+8+25 


— 1500— | 45+71 + 12+37 
=1500 — 166=1333 yards. 
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This last formula shows us the separate effect of each cause 
of error, and we see that the alteration of range due to a local 
change of half, an inch in the "barometer is small to that which 
may be caused by. local changes in the temperature, and 
hence the expression 15 (B — b) may be left out of the 
formula. In the above example, had b been greater than B, 
or T greater than t, or if the wind had been a head wind, the 
corrections for these would have had a minus sign inside the 
bracket, and a plus sign when the bracket was removed. If 
the wind had been at an angle to the direction of the fire, 
f would have been a fraction instead of being equal to *1, and 
the bullet would have been deflected. 

Those who take an interest in their profession are recom- 
mended to work out the above formal® for different ranges, 
barometric pressures, altitudes, and changes of temperature, 
taking (t— T) as representing this last change in degrees F. ; 
they will then have impressed on their minds the probable 
effect of the different conditions of the atmosphere, remem- 
bering that a plus answer means an increase in range, and a 
minus means a decrease. 

In the field, a pocket aneroid, with an attached thermometer, 
would give all the data necessary for an approximate calcula- 
tion for the alteration of range to be expected in different 
localities, when using the engraved elevations on the back- 
sight. 


The following remarks were made by the Field newspaper 
of the 3rd March, 1888, on the above paper, extracts of which 
was sent to the editor : — 

We have received from Captain Mayne, R.E., the above mathematical 
paper, the formula; of which seems admirably adapted for facilitating tho 
estimation of the change in length of the range of projectile that results 
from alterations in the condition of the atmosphere. The process 
appears to he based on the principle that the atmospheric resistance to 
the passage of projectiles through tho air being very nearly in the ratio 
of the cube of their velocity, any decrease of density in the atmosphere 
will lessen the retardation of the bullet in a corresponding degree, and 
thus tend to lengthen the range in the ratio of the cube-root of the 
reduction of weight in the air. Thus, when the barometric pressure falls 
from its ordinary standard of 30 in., and drops to 29 in., it is equivalent 
to a reduction of 31 per cent, in atmospheric retardation ; the cube root 
of 31 is almost exactly 11, and each fall of an inch in the barometer 
consequently corresponds with an extension in range of 1*5 per cent., or 
of 15 yards in 1,000. Hence this number 15 forms a very prominent 
feature in the above formula;. Some of oux readers, however, will 
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probably not be familiar with the mathematical process by which Captain 
Mayno’s argument is worked out, and we therefore take the liberty of 
further illustrating it by means of a few examples in ordinary arithmetic 

Let us in the first instance take the case of a simple 'reduction in 
barometric pressure, and suppose the riflemen to he up in the mountains 
at such a height that the barometer stands at 25 in. instead of 30 in. 
The difference between 30 and 25 being 5, let us multiply the number 1 5 
by this 5 in. fall, and we have 75 as the number of yards increase on a 
range of 1,000 yards; or, in like proportion, 7'5 yards on 100, 30 yards 
on 400, and so on. 

Again, supposing the temperature to be high and the barometer low, 
then a further reduction in atmospheric resistance occurs, a difference of 
15° Fahr., being equivalent to an inch on the barometer. In the absence of 
direct knowledge of the temperature when the rifle was sighted, 00° may 
be assumed as being about the English average ; and consequently, when 
the thermometer marks 90° there would he a difference of 30° to allow for, 
which would be equivalent to 2 in. barometric fall. But it is needless to 
convert it in this way, as the number of degrees of difference may be 
added direct to the previous total. Thus taking 7 5 yards to he the increase 
on 1,000 yards range, as in the previous example, the addition of 30 for 
increase of temperature would raise the number to 105 yards. 

Where no barometer is at hand, hut the altitude is approximately known , 
1,000 feet elevation may be assumed as equivalent to an inch barometric 
fall; so that at an height of 5,000 feet the 5 would serve as examples. 
At greater elevation than 5,000 feet the result would be slightly over- 
estimated, but not very materially. 

Next, as to the effect of the wind, its velocity may be multiplied by 
15, and divided by six. Thus, suppose a 6 o’clock wind of 10 miles an 
hour. This 10 maybe taken as the multiplier of the 15, and on being 
divided by 6 would give 25 as the result. 

The combined effect of low barometric, high temperature, and 
favourable breeze would then be shewn as follows : — 


5 in. fall of barometer (a X 15) 
30° rise in temperature . . 

10 mile breeze (15 X 10 -f- 6) . . 


Increase In 1000 yards. 
. . 75 yards 

.. 30 „ 

.. 25 „ 


Total increase of range . . . . 130 yards 

If the temperature were down to just below freezing point, and the 
breeze were from “ 12 o’clock,” then both of these would have to be 
deducted instead of added, and the result would stand as an increase of 
only 20 yards instead of 130. 

The difference between {■ and 1 is so small as scarcely to be worth 
reckoning, and it seems to us that for all practical purposes, NX., XII., I.. 
and V., VI., VII., may betaken as equal, with II., IV., VIII., X., as half 
values. 

In conclusion, we may say that so far as we have calculated them, the 
results obtained by means of Captain Mayne’s formulae come very close 
indeed to those marked out by much more cumbrous processes. They 
cannot be expected to be absolutely correct, because the ratio of atmo- 
spheric resistance is not exactly the same with different velocities ; but, 
after all, variations of a few feet in ranges of hundreds of yards cannot 
be considered of any practical importance. 


526 


Captain Mayne alludes in his paper to the slight effect of Jl — b on 
change of range, and shows that it may be dispensed with in the calculations 
from altitudes. A similar ground may, we think, he taken for dispensing 

with a calculation of the value of N, the difference between and 
being too small to have any material effect on change of range ; and so. 


instead of ^ wehave In a similar wav with the wind influence 

A 1,000. 

instead of — x — make it X — — - and there is a uniformity 
4 1,000 6 1 , 000 . 

throughout, in the use of this number 15, which seems to us to he an aid 
to memory, and would enable any one to mark out simple problems in the 
head, without having recourse to pencil and paper. 

The revised formula would thus be 

& .( rt T1 4- 4- f ^ \ 

Moo ' vt 1} + moo ± ~ 1 

as the alteration in range due to atmospheric conditions. 


Appboximate Rules job Calculating the Comrined Effects of 
Atmospheric Pressure, Temfeiiature, and Wind on the Range 
of a Bullet. 

(1) Iieduee altitude of observer to corresponding temperature effect by 
dividing altitude by 60, and to this add any rise of temperature above, or 
from it deduct any fall of temperature below the normal temperature for 
which the rifle is sighted (say 60° F) . 

(2) To this apply -f- f — — where V is the velocity of the wind in 
miles per hour ; -j- for a rear wind. 

(3) Multiply result by the range in yards, and divide by 1000. This 
gives the increase or decrease of range for any given graduation of the 
backsight, according as the combined effect of (1) and (2) is -j- or — 
respectively. 

Mote 1 . — If the heal barometer reading at the instant of firing is given 
instead of the altitude , multiply (30 — barometer reading) by 15 to reduce 
it to corresponding temperature effect and then proceed as before. 

Note 2. — Another way of finding the corresponding temperature effect 
to the altitude is to multiply the altitude by 15, and divide by 1000. Also 
the corresponding temperature effect of the wind may be put in the form 

of+ f In this way we get a play on the number 15, which may 

he of assistance to the memory. 
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Yol. IX. — On Guard : What to do, and How to do it 0 6 

Yol. X.; — Hints to Young Soldiers 0 6 

Yol. XI. — Military Sketching for N.-C.-O’s. and Men 0 6 

Yol. XII. — Guide to obtaining a 3rd Class Army School Certificate... 0 6 
Yol. XIII. — Guide to obtaining a 2nd Class Army School Certificate I 0 
Yol. XIY. — Guide to obtaining a 1st Class Army School Certificate 1 6 

Vol. XV. — Company Drill Made Easj r , illustrated 1 0 

Vol. XVI. — The Target Practice Register Book 1 6 

Yol. XVII. — Company Squad Roll Book (pocket size) 1 0 

Yol. XVIII. — Alphabetical Squad Book (Infantry) 1 0 

Vol. XIX. — Officer’s Pocket Book, for Home and Foreign Service ... 3 6 

Vol. XX.— Catch Questions in Infantry Drill 0 6 

Vol. XXI. — Catechism of Military Training, illustrated 2 0 

Vol. XXII. — Brigade Drill Made Easy, illustrated 2 0 

V ol. XXIII. — Guide to Court-Martial Procedure , . . . 1 6 

Vol. XXIV. — Guide to Official Letter Writing, Orders, &c 1 6 

Vol. XXV.-— Orderly Sergeant’s Detail Book 5 0 

Vol. XXVT.— Sergt’s. Pocket Book, for Home & Foreign Service ... 2 6 

Vol. XXVII. — Pay Sergeant’s Complete Account Book 5 0 

Vol. XXVIII. — Battalion Drill Made Easy, illustrated... 2 0 

Vol. XXIX. — Infantry Fire Tactics, illustrated 6 0 

Yol. XXX. — Catechism on the Manual of Instruction in Signalling 1 6 

Yol. XXXI. — Military Sketching Made Easy, illustrated 4 0 

Yol. XXXII.— Troop Sergeant-Major’s Account Book 6 0 

Yol . XXXIII. — Cavalry Squad Book (pocket size) 2 6 

Vol. XXXIV.— Field Fortifications, Notes on the Text Books ...... ... 4 0 

Yol. XXXV.— Catechism of Company Drill 1 0 

Yol. XXXYL— Catechism of Battalion Drill.. 2 0 

Yol. XXXVII.— Soldiers’ Shooting 1 6 

Yol. XXXVIII.— How to Obtain a School of Musketry Certificate 3 0 


The above Military Books have 'proved to be the Most Successful Works ever 


Published for the Army. 
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PUBLISHING DEPARTMENT. 


Special Advantages offered by GALE & POLO EH i — 

1st. — All books are sent Post Free througliout England, Ireland, 
Scotland, Wales, India, Egypt, or any part of the World. 

2nd. — -The introduction of the Parcels Post, ensuring, as it does, 
the speedy, safe, and cheap delivery of parcels to even the 
most remote part of the World, presents great advantages 
over the old system, to those who, by distance or other 
causes, are prevented from paying the Establishment a visit, 
inasmuch as they are by its means, enabled to share the 
benefit of doing their Business direct with Brompton Works, 
though residing at a distance. 

3rd, —As we have, by making the Postal Order Trade a special 
study, succeeded in perfecting, perhaps, the most systematic 
and satisfactory method known, our Patrons may rely on 
their orders being executed promptly and well. 

4th. — Books can be sent to customers within two hours of 
publication, as for example, over 3,000 copies of the Musketry 
Regulations were despatched from Brompton Works to various 
addresses, at home and abroad, within a few hours of being 
published. 

5th — Old editions of books are never supplied, and when a new 
edition is coming out, customers are apprised of the fact. 

6th. — A liberal discount is allowed to all Canteens, Ac., in addition 
to paying carriage. 

By the adoption of the cash system of business, all expenses 
of collecting accounts, and . loss by bad debts are avoided, and 
ready-money customers are not charged extra to cover losses 
through defaulters, which must always be the case where credit 
is given, hence the Secret of our Liberal Terms. 


WORKS SPECIALLY RECOMMENDED. 


President of Officers’ 
Mess Committee. 
Page 32. 

President of Sergeants 5 
Mess Committee. 
Page 31. 

President of 
Library and Canteen 
Committee. Pages 33 & 34 

Infantry Officers. 

Infantry. 

N on- Commissioned 

Colour-Sergeants. 

Nos. 9, 20, 21, 22, 64, 

Officers and Men. 

Nos. 10, 12, 21, 2#, 

Nos. 8, 12, 21, 26, 

66, 67, 68, 73, 74, 

25, 51, 52, 54, 55, 56, 

73, 111, 123, 135, 

89, 108, 123, 124, 

57, 59, 62, 64, 68, 71, 

and Pages 25, 26, 

146, and page 29. 

85, 89, 108, 120, 

27, 28, 29 and 30, 


121, 123, 135, 178. 

and page 29. 


“An officer or non-commissioned officer should qualify 
and instruct himself if he wishes to make his way; 
let him employ every available moment in learning his 
profession in its minutest details ; he ought to know how 
to do everything a private soldier has to do ; one cannot 
give orders on subjects of which one is ignorant.”— 

De BRACK. 


Cavalry Officers. 

Nos. 21, 29, 71, 73, 74, 
SO, 89, 121, 122 , 123, 
124, 146, 148, 168j 186. 

Troop 

S ergeant- Maj ors 
and all Ranks. 

Nos. 21, 29, 73, 74, 
89, 121, 122, 135, 

148, 168. 

Royal Engineers. 

Nos. 1, 2, 50, 68, 73, 
74, 75, 82, 84, 89, 
91, 124, 125, 186. 

Volunteers. 

Company Officers. 

Militia. 

Nos. 11, 12, 13, 14, 22, 1 

Nob. 8, 21, 22, 23, 

Nos. 39, 63, 64, 67, 

24, 39, 47, 51,52,63,64, 

85, 89, 111, 123, 135, 

73, 74, 85, 89, 96, 

73, 74, 89, 121, 123, 124, 

146, and Pages 25, 26, 

97, 98, 123, 124, 135, 

135, 149,172,173, 174, 
and page 29. 

27, 28, 29 and 30. 

and page 29. 

Promptitude 

in Despatch 

of Goods is 


one of our Specialities. 
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WHAT THE SERVICE PAPERS SAY. 


THE “ BROAD ARROW” SAYS:— 

“ Gale & Polden are to be congratulated upon their great success 
as Military Publishers.” 

THE “UNITED .SERVICE GAZETTE” SAYS 

“ Nothing succeeds like success, and this we feel proud to say, 
has proved itself an unquestionable fact as regards the Service 
Publishers, Gale & Polden.” 

THE “ARMY & NAVY GAZETTE” SAYS:- 

“ Messrs. Gale & Polden, of Chatham, are fast coming to the front 
as the bond fide Service Publishing Company. A firm which 
seems to be as remarkable for its enterprise as for the excellence 
of its work.” 

THE “IRISH TIMES” SAYS:- 

“ Gale & Polden, of Chatham, the eminent Military Publishers, 
are without doubt most enterprising.” 

THE “ADMIRALTY & HORSE GUARDS GAZETTE” 
SAYS:- 

“ Gale & Polden have already placed themselves in the front rank 
as Military Publishers.” 


The above are extracts from only a few of the Service Papers ; the whole of the 
Service Papers, includingthose of the “Indian & Colonial Press," speak in most 
gratifying terms of our Publications. 

As a rale the following Papers Review our Publications “ The Times,” “ Standard,” 
“Daily Chronicle,” “Army & Navy Gazette,” “Broad Arrow,” “United Service 
Gazette,” “ Volunteer Service Gazette,” “Admiralty & Horse Guards Gazette,” “ Irish 
Times,” “Morning Post,” “Naval & Military Record,” “ Sheldrake’s Military 
Gazette,” “ Naval & Military Magazine,” “Army & Navv Magazine,” “Colburn's 
United Service Magazine,” “ Spectator,” “ Journal, Royal United Service Institution,” 
“Athenseum," “ Saturday Review,” “Western Morning News,” “ Belfast Morning 
News,” and the following Indian Papers “ Pioneer,” “ People’s Budget,” “ Bombay 
Gazetto,” “ Times of India,” “Exchange Gazette.” “ Indian Daily News,” “ States- 
man,” “ Englishman,” “ Advertiser,” “ Friend of India,” “ Civil & Military Gazette,” 
“Mail,” “Madras Times,” “Ceylon Times.” Canada— “The Times,” Winnipeg, 
“ The News,” Kingston, “ The Mail,” Toronto. Qdbbnsi,and— “ Government Gazette,” 
Brisbane. Attstkalia— “ Government Gazette,” Melbourne, New Zeai-am— 
“Colonist,” Nelson. 


Item plilifarii 

NOW READY ; POST FREE* 


s. a. 

1 . Aide Memoire, for use of Officers of Royal Engineers, Vol. I. 12 6 

2. Aide Memoire, for use of Officers of Royal Engineers Vol. II, 12 6 


3. Ambulance Lectures, for Accidents and sudden Illness ... 1 0 

4. Army Allowances, Regulations Relative to issue of ... 1 6 

5. Arabic Manual 10 

6. Army Signalling, Manual of Instruction in 0 9 

7. Army Signalling, Notes on, by Capt. E. T. C. Bower, 

2nd Oxford Light Infantry, for the use of Officers ... ... 1 0 


“This book should prove of value to many Officers, for in the 
‘ Manual of Instruction in Army Signalling’ very little is laid down 
as to the employment of trained signallers with troops, this omission 
Capt. Bower supplies, from his practioal experience as a Brigade 
Signal Officer .” — Irish Times. 

8. Alphabetical Roll and Descriptive Book. It is so 

arranged as to meet the present requirements of a Company 1 0 

9. Attack Formation. As laid down in the “ Field Exercise.” 

By Captain J. F. Hume, Adjt. The Connaught Rangers ... 1 0 
“ The Drill Instructor will find his task much simplified by a careful 
perusal of this work. The words of command, and the several move' 
ments of a six-company battalion extending for attack in the first, 
second, third and fourth stages, are illustrated in a series of tabular 
forms which would be, we believe, most useful in conjunction with 
drill blocks. The words of command of the battalion commander are 
in black type, above the explanatory note ; those of the captain, in 
medium type, across the margin; those of the field officer commanding 
the main body, in capitals ; and those of the half-company commander, 
in italics. By this arrangement the reader will see at a glance the 
progressive stages of each movement .” — Broad Arrow. 

10. Battalion Extending for Attack. By Major Ellis ... 0 6 

11. Battalion Extending for Attack, for tbe use of Volun- 

teers. Arranged byjMajor D. 0. Murray, Royal Warwick- 
shire Regiment, Adjutant 20th Lancashire Rifle Volunteers 0 6 
“ Pamphlets like this are as plentiful as blackberries on a bush in a 
good season of blackberries, and we can pay the author the woll- 
deserved compliment of saying that his little book is as good as any 
of tbe handbooks yet issued .” — United Service Gazette. 


GALE & POLDEN, PRINTERS & PUBLISHERS, 


s. d. 

12. Battalion Drill Made Easy (illustrated), in accordance 

with, Field Ex ercise. By William Gordon, 2nd Batt. 

Gordon Highlanders (late Sergt.-Major, 2nd Batt. Scots 

Guards). 3rd Edition 2 0 

“ It is so clear and simple, and leaves nothing to be imagined by the 
student, as every single movement in Battalion Drill is explained 
nnder all the various positions. The book merely wants to be read in 
order to be appreciated and admired.” — Army and Navy Gazette. 

“ In the Field Exercise, references are continually made to preceding 
paragraphs. The result is confusing and troublesome. Mr. Gordon 
to obviate this blemish has produced the work before us. Mr. Gordon 
has performed his task well, and we venture to assert that an officer 
or non-commissioned officer who masters this book has practically 
absorbed the essence of battalion drill.” — Galbxbrn’s United Service 
Magazine. 

13. Battalion Drill and Catechism of Battalion Drill. Bound 

in One Volume 3 0 

14. Brigade Drill Made Easy. By W. Gordon, 2nd Batt. Gordon 

Highlanders. 3rd Edition, Revised and Enlarged 2 0 

“Brigade Drill Made Easy, by William Gordon, 2nd Battalion 
Gordon Highlanders. All explanations requisite for the comprehension 
and execution of any movement are given with the description of the 
evolution nnder notice, thus enabling the student to perceive at a 
glance the details for carrying it out, together with the place assigned 
to each individual connected with the Brigade. The work is com- 
pendious, the diagrams clear, and Sergt.-Major Gordon has carried 
out his duties in the most satisfactory way.” — Broad Arrow. 

15. Barrack Inspection Book for Qr.-Masters and Qr.-Mr.- 

Sergeants. Size : 8 by 5 ins. Compiled by Qr.-Mr.-Sergt. 

W. Hall, Royal Warwickshire Regiment ... ... ... 2 0 

16. Brackenbury’s, Lieut.-Colonel, Handbooks for Officers. 

Vol. I. Field Sketching and Reconnaissance. By 

Hutchinson and Maegregor 4 0 

17. Vol. II. Modern Tactics, Elements of, by Colonel Shaw 9 0 

18. Vol. HI. Field Artillery, by Major Pratt 6 0 

19. Vol. IV. Military Administration, by Major Buxton 7 0 
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GALE & POLDEN, PRINTERS & PUBLISHERS, 


s. d. 

20 . Catechisms on Company and Battalion Drill, with 

Appendix on Words of Command. By William Gordon 3 0 

These are works of the utmost value, and are intended to answer a 
twofold purpose 1st, to afford the student an easy and ready 
means of committing to memory all the various movements in Drill; 
2nd, to enable the examiner to put every question in a much more 
concise and intelligible form than could otherwise be accomplished if 
depending on the Field Exercise alone. The Appendix on words of 
Command will be found equally useful, more especially to those who 
have acquired a habit of giving them incorrectly, and for whose 
information and guidance this has been specially introduced, as it not 
only contains the incorrect words of Command so frequently made use 
of, but also shows the reason why they ought not to he given. 

21. Catechism of Military Training, by Major H. Fitzroy- 

Marryatt, The Royal Berkshire Regiment. 3rd Edition ... 2 0 

“ Every care has been taken by the compiler to ensure correctness 
in the details, and a very short acquaintance with it will satisfy 
those who read it carefully, as to its being a work of sound practical 
utility. There can be no doubt that non-commissioned officers and 
men may derive a good deal of information from Major Marryatt’s 
work. The contents are divided into four weeks, iu the course of 
which no item appears to be left unnoticed.” — Army and Navy Gazette. 

22. Catechism on the Manual of Instruction in Army Sig- 

nalling, by Captain Elmhirst Rhodes, D.S.O., The Royal 

Berkshire Regiment ... ... ... ... ... ... 1 6 

The value of visual signalling is now fully recognised, an indifferent 
signaller is worse than useless, and the great responsibility resting on 
all signal officers and men in the field render it necessary for men to 
make themselves .acquainted with every detail connected with this 
service ; additional inducements have lately been held out to volunteers 
to qualify themselves in this branch of military training, and this 
work is intended as an aid to all in reading the Manual, and becoming 
thoroughly at home in the various methods of signalling. 

23. Catch Questions in Infantry Drill- By Lieut. G. D’Arcy 

Evans, 1st Royal Irish Rifles 0 6 

This little work contains all those questions which are likely to 
be put to tbe N.-O.-O. and the answei's to which, no doubt form 
a fair criticism of a thorough practical and theoretical knowledge 
of the intricacies of the Field Exercise. 
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GALE & POLDEN, PRINTERS & PUBLISHERS, 


5 . dr. 

24. Company Drill Made Easy, with copious diagrams, in 

accordance with “ Field Exercise ” 1 0 

“The direction of all ranks; and explanation of the words of 
command are clear and concise,” — Broad Arrow. 

“ It is simple, clear, and will be found most useful by those for 
whose benefit it is intended.” — United Service Gazette. 

25. Company Drill and Catechism on Company Drill. Bound 

in One Volume 2 0 

26. Company Squad Book. The best, cheapest and most complete 

Roll Book ever issued ... ... ... ... ... ... 1 0 

27. Covers for holding Army Orders 1 0 

28. Colenso’s Arithmetic 4 6 

29. Cavalry Instruction. By Capt. R. S. S. Baden Powell, 

13th Hussars, Third Edition 4 6 

30. Cricket Scoring Book. The Official. Made of the best 

paper and containing the Amended Rules of the Game. 

Cloth Bound I 6 & 2 6 

31. Cyclist Section Drill. By Sergt. W. Radermacher, Victoria 

Rifles ... 0 6 

“The introduction of Cycling as an adjunct to the work of an 
Army in the field, rendered it necessary for some system of drill to 
be formulated. The little brochure before us has been compiled by an 
experienced cyclist, who has taken a leading part in the initiation of 
, Military Cycling.” — Army ty Navy Gazette. 

32. Defence and Attack of Positions and Localities... ... 3 6 

33. Dress Regulations for Officers of the Army 2 0 

34. Dress, Horses and Equipments of Infantry and Staff 

Officers. By Colonel Halldm Paee ... ... ... 10 

35. Drill Cards— Recruit or Squad Drill, Part I. ... • ... 0 2 

36. „ „ Company Drill, Part II ... 0 2 

37. „ „ Formation and Evolutions of a Battalion, 

Part III ... ... 0 3 

38. „ ,, Brigade Drill, part IV ... 0 2 

These Cards are printed and published with cloth backs 
for tbe pocket,, and are very useful for prompting. 
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GALE & POLLEN, PRINTERS & PUBLISHERS, 


39. Elements of Tactics for V olunteers. By Captain Blomfield, 

The Lane. Fusiliers, Adjt. 1st Yol. Batt. Lane. Fusiliers ... 1 6 

This is a book that can be read and understood, not only by all intelligent 
volunteers of whatever rank, but also by every thoughtful civilian, innocent of 
even the most elementary Military training. The treatment of all the subjects 
is plain and practical ; Outposts— probably the most important and frequent 
duty that would fall to the lot of volunteers— are dealt with at considerable 
length : first the general principles, then the application of those principles, and 
finally a typical example of the principles as applied to a particular piece of 
ground. The chapter on reconnaissance is also worthy of special note, and a 
suggested method for executing road sketches is so simple and so eminently 
practical that we shall be surprised if it is not in future universally followed. 
Outposts, Advanced Guards, Reconnaissance and Defence, are some of the 
chapter headings, and the conciseness, clearness of expression and extreme 
cheapness of price, are such that this book should be forthwith in the hands not 


only of the officers’, but of every intelligent member of the force. 

40. Encampments, Regulations and Instructions for ... 0 6 

41. Expeditious Method of Calculating Soldiers’ Services .. 0 3 

42 . Engineering, Elementary Manual of Field 2 0 

43. Field Fortification, Notes on the Text-books. Arranged 

for Officers preparing for Promotion Examinations. By 

Major H. D. Hutchinson, B.S.C 4 0 

“ A compilation which will prove most useful. A most practical work in every 
way .” — The Pioneer. 

44. Further Training & Employment of Mounted Infantry. 

By Colonel H. M. Hallam Parr, C.M.G., S.L.1 1 0 

45. Forbes’ Hindustani Manual 3 6 

47. Field Book] for the Auxiliary Forces. By General 

Viscount Wolselby 16 


48. Fortification, Text Book of, &c. By Colonel G. Philips, fi.E. 16 0 

49. Field Report Book. For writing orders and reports of 

reconnaissance and outpost duties in the Field, &c,. Each 
book contains concise directions, carbon paper for copying 
report in duplicate at one operation, and pencil ... ... 2 0 

50. Field Exercise 1 0 

51. Fire Discipline. By Col. J. L. T. Toko, 1st V.B.R. Berks Regt 0 3 

“ a few remarks on Fire Discipline, a little pamphlet summarising 
the chief lessons of fire tactics, which the author presents in each 
a clear concise form that they are readily learnt .”— Irish Times. 

52. Firing Exercise and Position Drill. Corrected to date, 

from time to time as alterations take place at Hythe ... 0 3 
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BROMPTON WORKS, CHATHAM 


54. fGuide to obtaining a First Class Army School Certifi- 

cate. By an Army Schoolmaster. 3rd Edition. “A book 
that will teach its buyer how to write well, the art of 
official letter writing, and to get a certificate that will 
qualify him for a commission.” 

55. fG-uide to obtaining a Second Class Army School 

Certificate. By an Army Schoolmaster. 4th Edition ... 

“Non-commissioned officers and men seeking to qualify, will find 
the ! Guide to Second Class School Certificate ’ a very valuable little 
work, aiding them, as it must do, to secure success. It cover’s all 
the ground and gives hints and specimen papers in every subject. 
As it is an inexpensive book, it should meet with a large amount of 
support from those for whose special benefit it has been put 
together.”— Army and Navy Gazette. 

tGuide to obtaining a Third Class Army School Certifi- 
cate. By an Army Schoolmaster. 3rd Edition 

tThe Soldier’s Spelling Book for obtaining a School 
Certificate. By an Army Schoolmaster. “ To candidates for 
a School Certificate, who are bad spellers, this book is so 
arranged that a few hours study will make a good speller of a 
bad one ” 


fTechnical Terms and Words of daily use in Army 

Matters. Carefully arranged . ... ... 

tThe Soldier’s Table Card. Giving the Tables, 
necessary for an Army School Certificate ... 
f These works have the approval of the Inspectors and Schoolmasters throughout 
the entire Sendee, and are specially recommended, by them. 

Forms for Practising on for the Examination. Form C. 

313, Examination Paper, 9d. per doz. ; 3/- per 100. Form 
C. 315, Arithmetic Examination Paper, No II., 1/3 per doz.; 

5/- per 100. Form C. 316, Arithmetic Examination Paper, 

No. IIL, 9d. per doz.; 3/- per 100. Form 0. 317, Savings’ 

Bank Forms, 9d per doz.; 3/- per 100. Form N. 1475. 
Messing A/c. or Dr, & Cr. A/c. 9d. per doz. ; 3/- per 100. 

Guide to the Examination for Promotion in the Infantry. 

By Colonel Bannatyne. Eegimental Duties. Part I. — 

Bank of Lieut, and Captain. Part II. — Bank of Major, each 
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GALE & POLDEN, PRINTERS & PUBLISHERS, 


s. d. 

82. tGuide to Obtaining Civil Employment. Compiled for the 

use of soldiers about to be discharged or transferred to the 
Army Reserve. By Conductor E. R. Hawks, C, & T. Corps. 

3rd Edition. Revised and Enlarged throughout 0 6 

“ This little volume should be in the hand of every man who is 
approaching the term of his Army Service. Its object is most praise- 
worthy, and its bints will be found invaluable ; for, in a concise form, it 
provides full information concerning all f?ne associations through which 
employment for discharged soldiers may most readily be found.” 
— Army and Navy Gazette. 

“The man who leaves the Service will find, by reference to this 
little book, the Register for Civil Employment, and a list of all the 
j societies and associations founded for the employment of discharged 

soldiers.” — United Service Gazette, 
f Recommended by General Viscount Wolseley. 

63. Guide to Promotion to Field Ra»k in the Auxiliary 

Forces. By Capt. A. Baird-Dougdas, 5th Batt. It. Fusiliers 2 6 
Contents:. — 1, Extracts from Militia Regulations; 2, Extracts 
from Volunteer Regulations; 3, Instructions concerning 
Boards of Examination ; 4, Regulations, &c., of Schools of 
Instruction; 5, Battalion Drill; 8, Guards (including 
Advance and Rear) ; 7, Route Marching ; S, Skirmishing 
and Attack Formation ; 9, Brigade Drill ; 10, Riding; 11, 
Ammunition, Food, and Forage ; 12, The System of Orderly 
Room Work; 13, The proper channels of Correspondence. 
Appendix: — 14, Official Poms, Ac. ; 15, Examination Papers. 

64. Guides & Markers’ Duties in Company, Battalion, and 

Brigade Drill. By Sergt.-Major W. Gordon, late Scots 

i" Guards. 3rd Edition ... ... 2 0 

“ Messrs. Gale and Polden, of Chatham, who are coming to the front 
I as the bon&-fide service publishing Company, have issued a number of 

J military handbooks in a portable form, of which Guides and Markers' 

I m Duties, By Sergt.-Major Gordon, is a fair specimen. The book is intend- 

I ed to enable Guides and Markers to perceive the posts assigned to 

j them, sparing them waste of time in the perusal of each section, and 

I ever-recurring references which are made to preceding sections, &c., 

during the explanation of movements in the Field Exercise. The places 
I assigned to guides and markers are given in well executed Plates, with 

I the description of each movement, rendering each intelligible in 

j itself.” — Army Sf Navy Gazette. 

I 65. Guides and Markers’ Duties in Company Drill, illustrated. 

)' By Sergt.-Major W. Gordon ... ... ... 0 6 
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GALE & POLDEN, PRINTERS & PUBLISHERS, 


s. d. 

66. Guide to Court-Martial Procedure. By Lieut. C. G. 

Morrison, The Rifle Brigade 16 

“This Guide will doubtlessly become very popular with the Army, 
and especially with subalterns who have had little or no experience 
in District and Regimental Courts Martial. Instead of having to 
wade through the mass of intricate information contained in the 
Manual of Military Law, they will here find the form of proceedings 
in a compact and handy shape. The Author is entitled to the thanks 
of his brother officers, especially the junior ranks, for having published 
such a useful and reliable multum in pan jo on Court Martial pro- 
cedure.” — The Illustrated Naval & Military Magazine. 

67. Guide to Company and Battalion Drill. By Captain M. 

Quayle Jones & Sergt. -Major Gordon. In 1 vol. Clotb. 

Illustrated with 25 Plates .30 

68. Guide to Company, Battalion, and Brigade Drill. By 

Gapt. M. Quayle Jones & Sergt. -Major Gordon. In 1 vol. 

Cloth. Illustrated with 35 Plates. 3rd Edition, 4 0 

“ A very clear and explicit Military Handbook— every order and 
movement being concisely explained.” — Daily Chronicle. 

“ The directions for all ranks ; and explanations of the words of 
command are clear and concise.” — Broad Arrow. 

69. Gymnastic Exercises and System of Fencing 2 0 

70. Handbook for C.R.E’s., Division Officers, and Foremen of 

Works. Being a revised edition of Military Labour 

Schedule for Works and Repairs to Buildings, &c., with 

alterations, additions and corrections to date. By F. W. 

Edwards, Draughtsman, R.M.A., late R.E. Dept. ... 3 0 

71. t Hints to Young Soldiers. By William Gordon, 2nd Batt. 

Gordon Highlanders (late Sergt.-Major, 2nd Batt. Scots 

Guards.) 3rd Edition. Revised and Enlarged throughout 0 6 
“ Mr. Gordon has published another book, one which deserves 
success, for it abounds in advice to young soldierB, so good that if they 
would only act up to it, there would soon he no prisoners in the British 
Army. As a man who served for many years in the ranks, he speaks 
with a degree of experience, which we hope will impress the minds of the 
recruits, to whom he dedicates this useful work .” — - United Service Gaz. 

“A little budget of sound, good, wholesome advice, in plain 
language. It would be well if a copy could be given to every young 
soldier just starting on his new career.” — Broad Arroio, 
t This Book has been recommended by the Commander-in-Chief, 


BROMPTON WORKS, CHATHAM. 


15 


GALE & POLDEN, PRINTERS & PUBLISHERS, 


72. Historical Records of the Forty-fourth, or the East 

Essex Regiment, illustrated 5 0 

72a. Historical Records of the 89th Princess Victoria’s 
Regiment. Compiled by Lieut. R. Brinckman, 2nd Royal 
Irish Fusiliers. Fully Illustrated ... ... ... ... 5 0 

72b. Historical Records of the York and Lancaster Regiment. 

Compiled by Colonel W. Byam, G.B. Fully Illustrated ... 5 0 

72c. Historical Records of the Sixth • Dragoon Guards, 
(Carabiniers) a continuation of, from 1839 to 1887. 

By Capt. A. Sprot, Sixth Dragoon Guards. Illustrated... 5 0 

73. Hythe Certificate Made Easy, or, how to obtain a School 

of Musketry Certificate. Being an arrangement of the 
various subjects taught at the Schools of Musketry, and on 
which the Students are examined either orally or by written 
papers. Carefully revised and corrected to date. This 
work is fully illustrated and is compiled upon the New 
Musketry Instructions. It will be found of the utmost 
value to Officers and Non.-Com. Officers at the School of 
Musketry, Hythe. It supplies a want long felt at the school. 

The book has been just carefully compiled and can be 
strongly recommended 3 6 

74. Infantry Fire Tactics. By Capt. C. B. Mayne. 2nd Edition, 

Enlarged & Revised throughout with Diagrams and Illustrations. This 
is the only complete work on a subject of vital importance to Infantry in 
the Field, It fills a want that has hitherto existed in English Military 
Literature, and should toe in the hands of all officers. Besides dealing with 
the question of Infantry fire and how to use it at all ranges so as to obtain, 
the maximum effect, it also embraces subjects whiehhave a direct bearing 
on Infantry fire, such as range finding, supply of ammunition on the 
battle-field, influence of ground on effects of fire, principles of musketry 
instruction, and the use of the magazine rifle ... ... ... ... 6 0 

“ Capt. Mayne has done a real good to the Service in giving us a 
work which places before us clearly and concisely the whole question.” 
— Journal R. U. S. Institution. 

“ Capt- Mayne’s book is Bure to be widely read and largely quoted. 
, . . The thanks of the public are due to Capt. Mayne.” — Army and 
Navy Magazine. 

“Capt. C. B. Mayne, has contributed a valuable addition to our 
knowledge of the functions of Infantry in War /‘-Army Navy Gazette. 

“ He who has become acquainted" with the rich contents of this 
book is obliged to admit that the notices of the English Military press 
on it are just.” — Cronstadt Vestnik. 

This book is being strongly recommended by Viscount Woeseley, Sir 
Fred. Roberts, Sir. A. Alison, Sir Eyeeyn Wood, and all the principal 
Generals and Commanding Officers in the Service, 


BROMPTON WORKS, CHATHAM. 


16 


GALE & POLDEN, PRINTERS & PUBLISHERS, 


s. d. 


75. Instruction in Military Engineering. Vol. 1. Part I. 

Field Defences ... ... ... ... ... ... ••• 2 0 

76. Instruction in Military Engineering. Vol. 1. Part II. 

Attack of Fortresses 2 6 

77. Instruction in Military Engineering. Vol. 1. Part III. 

Military Bridges... 3 0 

78. Instruction in Military Engineering. Vol. 1. Part IV. 

Military Mining ’ 1 6 

79. Instruction in Military Engineering. Vol. 1. Part V. 

Miscellaneous 3 6 

80. Instruction and Movements of Cavalry 2 6 

81. Instruction Cards, for Cleaning Martini-Henry Rifle 

2d Per-Doz. 1 6 

82. Military Law. With a Chapter on the Military Law of 

Foreign States. By Colonel Tovey ... ... ... ... 5 0 


“This work has been more especially written for instructional 
purposes, and as such will be found useful by all those who have to 
teach or learn Military Law.” 

“It is also so arranged, tabulated and indexed, as to afford easy 
reference to those who have to deal with military offences. While 
those who desire to know the origin of our Military Law, and the 
extent to which ordinary law is applicable to the soldier, will find 
these subjects dealt with.” 

83. Martial Law and the Custom of War. By Col. Tovey ... 6 0 

84. Musketry Regulations ... 10 

85. Manual and Firing Exercises for the Martini-Henry ... 0 6 

Contents; — General Directions ; Manual Exercise ; Manual 
Exercise in Two Banks, and Piling Arms ; Funeral 
Exercise ; Paying Compliments with Arms ; Dismissing a 
Company ; Beview Exercise ; Manner of Inspecting An na 
on Parade; Bilic Exercises for Sergeants; Guards and 
Sentries ; Instructions for Cleaning the Bifle ; Bayonet or 
Sword-Bayonet Exercise; Firing Exercise for Martini- 
Henri Bifle and Carbine. 
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85a. Manual and Firing Exercise for 0. and T. Corps 0 4 

86. Military Test Message Cards Per Doz. 0 6 

87. Military Telegraphs and Signalling Message Book. 

Official Pattern 2 0 

88. Military Administration and Military Law. By Lieut.- 

Colonel J. Boughey, 62nd Regiment. ... ... ... ... 6 0 

89. Military Sketching Made Easy aa>d Military Maps 

Explained. By Major H. D. Hutchinson, B.S.G., Garrison 
Instructor. 3rd Edition. Revised throughout ... ... 4 0 

“An excellent little Manual # * admirably succeeds in its 
object.” — Pioneer. 

“This useful -work, besides conforming in every way to the Official Text- 
booh of Military Topography, aims at being more explicit and explan- 
atory than this latter on the various points dealt with. In this the 
Author has succeeded.” — Royal Engineers’ Journal. 

“ A more complete treatise on the art of Military Sketching has ne ver 
been published * * the book cannot be too highly praised.” 
— Admiralty and Horse Guards Gazette. 

“ All these points he very clearly explains. * * we are sure that 

many an Officer will feel obliged to Major Hutchinson, for easing 
his weary way through the mazes of this subject.” — Broad Arrow. 

90. Manual of Military Law. Containing Army Acts and 

Reserve Forces Act 2 6 

91. 2,154 Questions in Topography, Tactics, Military Law, 

Drill, &G., &e. By Captain James 3 Q 

92. Manual for the Medical Staff Corps 2 0 

93. Military Map of Aldershot. 3-in. scale, specially surveyed 

and plate engraved, to meet Officers’ requirements for 
Military Sketching and Reconnaissance. 

Printed on paper and folded in cloth case 2 0 

* „ „ linen „ „ „ ... 3 6 

94. A Month at the School of Instruction 1 0 

95. Military Law, Notes on. By Capt. Douglas Jones, R. A.... 4 6 

96. Militia Squad Roll Book. By Cr.-Sergt. J. Smyth, 3rd 

Lincoln Regt. ... ... ... ... 1 0 

“ Many matters of detail affecting the interior economy of a 
company are plainly set forth, and the revised scale of fines for 
drunkenness is clearly exhibited. The little book is issued in a 
convenient form for the pocket.” — United Service Gazette. 
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Militia Regulations 

„ Officer’s Examiner 

Malton’s Manual for Majors and Adjutants 

„ Words of Command for Infantry Drill. . . 

„ Movements of Rank and Pile in Company Drill, 

and Shelter Trench Exercise 

„ Duties of Officers and Markers in Company 

and Battalion Drill 

Morse Alphabet and Auxiliary Signs or Signals 
Printed on Cards 


Morse Alphabet. Printed on Paper Per Doz. 

Movements of the Colour Party at Battalion Drill, &c. 

By Lient. Ralph Ac lain, 1st Royal Dublin Fusiliers. It is 
occasionally noticeable on parade, in most regiments, that 
no one seems to know exactly what the colours ought to do 
in some battalion movements. This may arise, in some 
degree, from the fact that when reading battalion drill, the 
movements of the colour party are apt to be lost sight of, or 
glanced at superficially, while the more important portions 
of the drill arc committed to memory. The formation and 
movements of the colour party on parade, at battalion drill, 
are extracted and condensed in consecutive sections, so as 
to enable junior subalterns to master this part of their drill 
with facility; and in so doing contribute, in ever so small a 
degree, to the general smartness of a battalion on parade.., 

Notes on Battalion and Brigade Drill. By Lieut. D. A. 
Kinlock ... 

Nicknames in the Army. Nearly every Regiment in the 
Service has (or has had) a Nickname, and this little book 
gives the most complete record of the same ever Printed... 


0 6 
1 6 

0 6 


BBOMPYON WORKS, CHATHAM. 


10 


GALE & POLDEN, PRINTERS & PUBLISHERS, 


s. a. 

109. Passes (W.O. Partem) Per 100 0« 8 

110. „ „ ,, ... ... Per 1000 4 0 

111. ,, Permanent, cloth bound, will last for rears Per Doss. 3 0 


For full particulars of Permanent Passes in accordance with G.0. 36, 
of March, see page 30. 

112. Practice and Procedure of Courts Martial and Disposal 


of Offences by Commanding Officers. By Col. G. Cox, 

Boy at Irish Fusiliers. ... ... ... ... ... ... 10 0 

113. Queen’s Hundred By H. P. Miller ... 1 6 

114. Queen’s Regulations and Orders for the Amy 2 0 

115. Royal Warrant for Pay, Promotion, &c. 16 

116. Remarks and Suggestions on our Military System. By 

Capt. H. G. PcrdoS, North Staffordshire Regiment. ... 2 0 

117. Register Cover for Marking Points at the Target, with 

Elastic Band, Black Waterproof, greatly improved. .. ... 1 6 

118. Reconnoitrer’s Guide and Field Book for India. By 

Major King-Harman • ...7 0 

119. Regulations for Mounted Infantry 10 

120. On Guard ; What to do and How to do it. 5th Edition,.. 0 6 


“A useful little handbook, the very thing that the young and 
inexperienced stand in need of, arranged by Capt. M. Qxtayi.e- Jones, 
6th Royal Warwickshire Regt., has been forwarded to us for notice. 
A. more concise and better guide could not have been compiled. 
Every officer will remember the fear and tremor in which he stood 
when the startling cry of “Guard, 'turn out! ” first broke upon his 
ears, and will, although smiling at the recollection, reflect to himself 
that the instructions contained in the Queen’s Regulations and on the 
board of orders of the guard-room, were not altogether of an explicit 
and satisfactory nature. Capt. Quayle- Jones has remedied this 
defect.” — Army Sf Navy Gazette. 

121. On Outpost ; What to do and How to do it ... ... 0 6 

£ ‘ Never have we met with a more clever work on Outpost Duty.” — 
Broad Arrow. 

122, Off Vedette, an easy aide meinoirc to Vedettes on Outpost 

Duty. Ax-ranged by Capt. R. S. S. Baden-Pctweel 13th 

Hussars ... ... 0 8 
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123. Official Letter Writing, Orders, &c., Guide to by an Army 

Schoolmaster. 3rd Edition ... ... ... ... ... 1 6 

“ A most useful work for young Officers and Non-Commissioned 
Officers of all Branches of the Service. In this work are compressed 
concise, yet full directions, not only upon Official Letter Writing 
and Orders, but also upon Handwriting, Style of Composition, 
Punctuation, Precis Writing, Military Abbreviations and Relative 
Rank, together with such business terms as are, or may be, appli- 
cable to Military life. To those whose duties require an acquaintance 
with clerical work of any kind it can be confidently recommended.” — 
Army Sf Navy Gazette. 

124. Officers’ Pocket Book for Home and Foreign Service ... 3 6 

“ Officers’ Pocket Book, by Mr. Gordon, 2nd Gordon Highlanders, 
which, is less voluminous than Lord Wolseley’s manual, and contains 
a digest of much useful knowledge arranged in Alphabetical Order, 
and taken from the best authorities” — Army Sf Navy Gazette. 

“Mr. Gordon bids fair to become the most prolific compiler of 
military books in the British Army. Prom courts-martial to guards, 
from rations to the Esmarch bandage, every subject of practical 
interest to soldiers is noticed; and it would be very well if every 
British officer carried in his head the varied information contained 
within the binding of this book.” — United Service Gazette. 

125. Roll and Memo. Book for R.E. Field Companies. 

ByCapt. J. C. Tvler, R.E. 3rd Edition. Revised throughout 2 0 
“ This work contains various roll forms that are required by an officer 
in charge of a company ; details of daily x-outine ; the duties of all 
ranks ; full list of equipment ; directions which embrace the remotest 
item ; hints on a variety of subjects, useful recipes, scales of forage, 
and indeed information on nearly every point likely to be useful to 
company officers no matter how experienced they may be..” — 
Admiralty Sf Horse Guards Gazette. 

126. Ricardo’s Company Drill 10 

127. Rhymes from the Ranks. By Qr.-Mr.-Sergt. H. Morey 

(late 2nd Batt. The Royal Irish Rifles) 1 0 

” To the Army, in which I spent the best years of my life, this 
little book is, with ail its defects, most respectfully dedicated by the 
Author. Many of the Rhymes are of considerable merit, and will 
be popular in the Ranks, for whom they have been principally 
written.”— Irish Times. 

128. Regulations for the Royal Engineers 3 

129. Road Reports, printed, and ruled. 3d. each or Per Dozen 2 0 
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130. Self Examination for the P.S. Being Seta of Examination 

Papers in all the subjects prescribed by Regulations for 

Schools of Instruction for Officers of the Auxiliary Forces 1 6 

131. Scoring Book, The Improved (Wimbledon) 10 

132. „ „ The AIL Range (Wimbledon) 1 6 

133. Scout’s G-uide, By Captain Delavoye... 2 6 

135. Sergeant’s Pocket Book for Home &nd Foreign Service. 

By Sergt. -Major W. Gordon. ... Leather 3/6. Cloth 2 8 

“Quartermaster Gordon has done for the Non-commissioned Officer 
what Lord Wolseley has done for the Officer, in compiling a work 
which contains the cream of a large number of standard books on 
military subjects. We consider this little book simple, clear, and 
practical, and no doubt valuable additions will be made to it in each 
of the many succeeding editions which we hope to see appear.”— 
Colburn's United Service Mag. 

“A very comprehensive aide memoire, arranged alphabetically, 
and in a very convenient form for use. Mr. Gordon’s long practical 
experience enables him to know what such a book should contain. 
A capital book to give to every young sergeant on promotion.” — 
Broad Arrow. 


136. Soldiers’ Shooting. By Lieut. E. de B. Hovell, Worcester 

Regt 16 

“ There is much in the book which is worthy of discussion, and we 
can only hope that it will meet with the attention which it deserves. 
Space prohibits our entering into a lengthy discussion with Lieut, 
Hovell, but we recommend “Soldiers’ Shooting” to all who are 
interested in the subject, and also to those who, not being interested, 
may be induced to become so by reading this book .” — Admiralty and 
Horse Guards Gazette. 


137. Slack’s Handbook for Artillery Drill 1 0 

138. ,, „ and Catechism of Company Brin ... 1 6 

139. „ Catechism of Company Brill ... 1 0 

WO. „ of Battalion Drill ... ... ...2 0 

Ml. „ „ of Company and Batt. Drill. Vol. I, 3 0 

142. „ Handbook of Company Drill ... ... ... 1 0 

143. „ „ of Battalion Drill ... ... ... 2 0 

144. „ „ of Brigade Drill 3 0 

145. Sinnott’s Catechism on Infantry Drill, By Halton ... g q 

146. Soldier’s Pocket Book. By General Viscount Wolseley 5 0 
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147. SoLuad Book for Pocket— Infantry 10 


14S. „ 

„ „ » Cavalry 

2 

6 

149. „ 

„ „ „ Volunteer 

1 

0 

150. „ 

„ „ „ Militia 

1 

0 

151. „ 

„ „ Royal Artillery ... 

2 

0 

152. „ 

„ „ „ ' Commissariat and Transport 

2 

0 


153. Sword Exercise, and Carbine Sword Bayonet Exercise 0 8 

155. Target Practice Scoring Book 4d. and 1 6 

156. Questions and Answers on Tactics. By Capt. Demangel 6 0 

157. Tactics Modern, The late Battles in the Soudan. By 

Capt. C. B. Maine . 2 0 

160. Tactics, Min or. By Lieut.-Colonel Gurry 9 0 

161. Tactics, Modern, Precis of. By Colonel B. Home. G'.B., R.E. 8 6 

162. Tactics, Modern. By Colonel Shaw 9 0 

163. Tactics, Manual of. By Capt. M. Horaces Hayes 6 0 

164. Tactics for Volunteers, see page 11 1 6 

165. Tactics for N.-C. -Officers and Men 0 6 

166. Trifles ; or Little Things for Volunteers to know ... 0 4 

167. Text Book of Fortifications and Military Engineering, 

Parts I. and II., each 7 6 

168. Troop Sergeant-Major’s Account Book, The. To last 

twelve mouths. Arranged for Home and Foreign Service 6 0 
.Most carefully compiled by a Cavalry Quarter-Master who has had 
very great experience in keeping Cavalry Returns. 

169. Treatise on Small Arms and Ammunition. Text Book 

for the Army. By Colonel Bond, R.A 4 0 

170. Topography, Military Official Text Book of. By Colonel 

--•RICHARDS 2 6 

171. Trumpet and Bugle Sounds for all Branches of the Army 2 0 

172. Volunteer Force, Regulations for 16 
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173. Volunteer Company Squad Roll Ecok. Specially arranged 

with Instructions for Camping, Marches, <&e., &c. ... ... 1 0 

174. Volunteer Drill Attendance Register 1 0 

175. Regimental India Rubber Stamps for Orderly Room, 

Officers’ Mess. Sergeants’ Mess, Canteen, Recreation Boom, 
and every other Department of the Army. Pads and Ink 
supplied with each Stamp. Best qu&lity from 3 6 

176. Official Crests of tile Army. In Packets. Containing four 

dozen Designs. All beanti fully executed in various coloured 
relief. Nos. 1, 2, 3, and 4- Packets now ready ... each 0 6 
“We have received from Gale & Polden, tho well-known Army 
Stationers, Packets of Regimental Crests. They embrace some 
200 varigties, each and all excellently well-done. We suppose the Dies 
wore primarily executed for the Stamping of Regimental Stationery, 
but embossed in various colours on separate circles of paper, as these 
now before us, they form useful and interesting presents to collectors 
of Armorial Insignia.” — Broad Arrow. 

177. Badges and Honors of the British. Army. In Packets. 

Containing two dozen. Handsomely Printed in Gold and 
Colours. Nos.' ' 1, 2, 3, and 4 Packets, now ready ... each 0 8 
“ Messrs. Gale and Polden, of Chatham, have just produced an admirably 
executed set of badges and honours of the British Army. They are 
printed in gold and colours, arid are sold in four packets of twenty-four 
designs each. The idea is a happy one, and well carried out by a firm 
which seems to be as remarkable for its enterprise as for the excellence of 
its work.” — - Army and Navy Gazette. 

178. On Guard Writing Companion, made in Leather, fitted 

with pochette hold Army Forms and Foolscap, Penholder, 

Pens and Pencils ... ... ... ... ... ... 2 6 

179. Regimental Plates. These Plates show the Uniforms of all 

grades of the Corps which they are prepared foi’, and are 
beautifully painted by hand in Water-colours. For 
correctness, style and finish, they are much superior to 
any Army Plates yet introduced. The following are now 
ready: — 

Household Cavalry, Royal Engineers, Royal 
Artillery, Royal Navy, and any Line Regiment, 
Painted and Mounted ... ... ... ... IQ 6 

Un-coloured Mounted ... 3 Q 
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ISO. Regimental Marches. We have published the Regimental 
March of several Regiments, with the Cresi and Motto, 

&c., on the cover. This is a decided novelty, and bids fair 
to become very popular in all the Regiments of the British 
Army. The following are now ready : — 

Coldstream Guards, Royal Engineers, Royal 
Marines and Berkshire Regiment, each 1 6 

181. Coloured Pencils for Surveying, Red, Blue, Sepia, Green, 

Burnt Sienna, White and Yellow, 3d. each. Per Doz. 2 6 
Specially manufactured for Military Sketching. 

182. Field Sketching Companion (Registered). This useful 

Companion is invaluable to Military men when sketching in 
the Field, or at an examination, containing as it does, a 
Service Protractor, Pencils, hard, soft, medium, red, blue, 
green, yellow, drawing stamps, scale of shade, and India 
Rubber, in leather each 6 0 

183. ,, „ „ (not fitted) each 1 6 

184. Field Sketching Case. Sizell-in. byll-in. Made in strong 

Waterproof Leather*, with pocket for Drawing Paper, 

Pencils, Protractor, &c ... 26 

Do. do. Size 11-in. by 13-in. do. do. ... 3 6 

These cases have been specially introduced for the use of Officers 
and Non-Commissioned Officers and will be found invaluable for 
Sketching in the Field. They are now being used at the School of 
Military Engineering, and at most of the Garrison Classes. 

185. Field Sketching Book ruled in squares ® 6 

186. Protractors for Surveying. As used at the S.M.E., Chatham ; 

and the authorized Pattern in India. Ivory 7/-. Boxwood 2 6 


“ Gale and Polden have just brought out a uew surveying protractor, which 
possesses the following advantages. It is provided with a diagonal scale, from 
which any suitable scale can he made by the Surveyor in the field. Instead of 
the numerical figures, on the face of the protractor is engraved a simple rule for 
determining the vertical intervals, and a formula for constructing any scale of 
slope differing from the engraved normal one. A formula for the" cou version of 
slopes expressed in degrees into the same slopes expressed as fractions and vice 
vena is also given. The protractor is also furnished with scales of four and 
six in. to the mile .” — Royal Engineers Journal. 


Gale A Polden are the sole Publishers for the boohs published by the 
Aldershot Military Society, also the Worlcs issued by the School of Military 
Engineering, Chatham. Lists Post Free on Application. 
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Alphabetical Roll and Descriptive Book. This Alphabetical 
Boll and Descriptive Book is so arranged as to meet the present 
requirements of the Army ; plenty of room being allowed for 
the constant changes that now take place in the company ... 1 0 

Battalion Drill Made Easy (illustrated), in accordance with. 

Field Exercise. By Sergfc.-Major W. Gordon, Third Edition. 2 0 
Barrack Boom Arrangements (Infantry). Official. Being 
instructions for the Soldier in the arrangement of his Barrack 

Boom Per Doz. 2 0 

Bed Cards and Door Cards. 3£ by 21-ins. Without Crest, 

Per 100 1/6, 200 2/9, 500 6 0 

„ ,, „ „ ,, 4£ by 3-ins. Without Crest, 

Per 100 2/6, 200 4/-, ' 500 8 6 

Bed Cards and Door Cards, 3J by 21-ins. with Crest beauti- 
fully Stamped in Belief. Per 100 2/6, 200 4/-, ... ... 500 8 0 

,, „ ,, „ ,, 4i by 3-ins. with Crest beauti- 
fully Stamped in Belief. Per 100 3/6, 200 5/-, 50010 0 

Company Printing of all kinds done. 

Catechism of Military Training. Third Edition. By Major H. 
Fitz-Rgy Ma bey att, The Bei*kshire Begiment. This is the book 
which has been strongly recommended as the best and most com- 
plete Guide to the Month’s Course... ... ... ... ... 2 0 

Company Order Book, 1/6. Company Washing Book 0 6 

Case for Soldier’s Pocket Ledger, without Pocket 1 0 

,, „ „ „ „ made in Best Leather, with 

Pocket ... ... ... ... ... ... ... ... 2 0 

Any Soldier can bind his Pocket Ledger in these cases. 

Case for Annual Musketry Return. Whole Cloth Cover ... 2 0 

„ ,, Pay-Sergeant’s Cash Account Sheets. Cloth 2 0 

„ „ Pay and Mess Book, lettered, with Pocket Leather... 7 0 

„ Pay List, lettered, „ „ „ ... 7 0 

Defaulters’ Cases, bound in Leather, with Thumb Screws, Strap 
and Buckle, Lettered with Title and Company. Warranted to 
keep the leaves from falling out. These cases are made large 
to take all sizes of Defaulter Sheets, and to protect the edges. 

Will last for 10 years... ... ... ... ... ... ...10 0 
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Duty Rosters, strongly bound in Cloth ... ... ... 2/6 & 4 0 

n )} Sheets Per Doz. l 6 

Daily Messing Books, to last one Month 44. each, or Per Doz. 3 0 
„ „ „ Cloth Cases for. Plain or with letter of 

Company ... ... ... ... ... ... ••• 1 3 

Extracts from Queen’s Regulations and General Orders 
affecting all Non-Commissioned Officers and Men. For 
hanging in Barrack Rooms .. . ... Per Doz. 2 0 

Expeditious Method of Calculating Soldiers’ Services ... 0 8 

Field Sketching Case. Size li-in. by 11-in. Made in strong 
Waterproof Leather, with pocket for Drawing Paper, Pencils, 
.Protractor, 4c. ... ... ... ... ... ... ... 2 6 

# Firing Exercise and Position Drill. Corrected to date, from 
time to time, as alterations take place at Hythe. All 
Non-Commissioned Officers wishing to pass their Musketry 
Examination and obtain their Certificates should possess a copy 


of this work ... ... ... Single Copies, 3d. Per Doz. 2 0 

Fire Engine, Instructions for the Mounting and Working of ... 0 8 

Free Kit Issue Sheets, Cases for, to Match Defaulter Sheet 

Covers ... 1 o 

♦Guides and Markers’ Duties in Company Drill (illustrated) 

Single Copies, 6d. ... ... ... ... ... Per Doz. 5 0 

Guides and Markers’ Duties in Company, Battalion, and 

Brigade Drill (fully illustrated) 2 0 

How to obtain a School of Musketry Certificate 3 6 

Guide to Official Letter Writing and Orders. By an Army 

Schoolmaster. 3rd Edition ... ... ... ... ... 1 6 • 


“ In this work are compressed, concise, yet full directions, 
not only upon Official Letter Writing and Orders, but also upon 
Handwriting, Style of Composition, Punctuation, Precis Writing, 
Military Abbreviations and ltelabi.ro Rank, together with such 
business terms as are, or may be, applicable to Military life. 
To those whose duties require an acquaintance with clerical 
work of any kind it can be confidently recommended .” — Army 
and Navy Gazette. 
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*Guide to Obtaining Civil Employment. Compiled for the use 

of soldiers about to be discharged or transferred to the Army- 
Reserve. By Conductor E. R. Hawks, C. & T. Corps. For 

Reviews see Page 13. 6d. each or Per Doz. 5 0 

* Hints to Yoiing Soldiers. By William Gordon, 2nd Battalion 
Gordon Highlanders (late Sergeant-Major, 2nd Battalion Scots 
Guards). For Reviews see Page 1-1. 6d. each, or Per Doz. 5 0 
Inspection Cards used at General’s Inspections. Infantry, 

Per Doz. 1 0 

,, „ „ „ Cavalry, 

Per Doz. 2 0 

Instructions for Packing the Valise in time of Peace and 

War Per Doz. 0 6 

Kit Plate (Illustration showing Kit on Bed), Infantry. 

Issued Officially. No. 1 Per Doz. 1 0 

Kit Plate (Illustration showing Kit on Bed), Highland. 

Issued Officially. No. 2 ... ... ... ... Per Doz. 1 0 

Kit Plate (Illustration showing Kit Laid down on Parade), 

Infantry. No. 3 Per Doz. 1 0 

Kit Plate (Illustration showing Kit on Barrack Room 

Shelf). No. 4 Per Doz. I 0 

Kit Plate (Illustration showing Kit), Highland Field 

Kit. No. 5 Per Doz. 1 0 

Kit Plate Militia (showing Militia Kit on Parade). 

No. 6 Per Doz. 1 0 

Note Books, see Page 18 ... ... ... ... ... from 0 6 

Orderly Sergeant’s Detail Book, to last twelve months, 

for 80 to 200 men. Arranged for Home and Foreign Service 5 0 
On Guard Writing Companion, made in leather, fitted with pocket 

to hold Army Forms and Foolscap, Penholder, Pens and Pencils 2 6 

This is the most useful Stationery Case ever made for the 
Army. For compactness, finish and strength, it is very- 
ingenious. It can be put in a valise, or folded up with the great 
coat. For Non-Commissioned officers on guard, in the field, or 
on board ship, it will be found invaluable. 

Proof Books for Proving Company’s Monthly Accounts 

Will last twelve months ... ... ... ... ... ... 5 0 

„ Sheets „ „ „ „ „ each 0 3 

These books or sheets for the Recapitulation of the Company’s 
Accounts save hours of work and worry. 

Passes (W.O. Pattern) ... Per 100 6'd. ; Per 1000 4 0 

* In most cases these books are supplied by the Cr.-Sergts. to their Company. 
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Pay-Sergeant’s Complete Account Book, to last twelve months, 
for 80 to 200 men. 5th Edition. Arranged for Home and 
Foreign Service. The Pay Sergeant’s Complete Account Book 
has been arranged with a view to assisting Pay Sergeants 
in keeping all the information necessary for filling in their Pay 
Lists, & other useful information connected with their company. 
Contents : — Nominal and Descriptive Roll ; Roll of Arms ; 
Equipments, &c. ; Clothing Roll; Necessaries; Return of 
Arms and Accoutrements ; Rations ; Distribution of Arms 
and Accoutrements ; Bedding ; Furloughs ; Deficiencies of Kit 
of Absentees ; Classes of Instruction ; Monthly Cash Account ; 
Stoppages for Wives and Children ; Charges against Corps and 
Companies; Clothing Return for Recruits; Kit Inspections; 
Extracts from Regimental Orders ; Monthly Course of Training ; 
Musketry Drills; Returns, &c. ; and blank ruled paper 
at end ... ... ... ... ... bound in Black Cloth 

Do. do. do. do. bound in Leather 

gJiT The great success of our Pay Sergeant’s Complete Account 
Book having caused several imitatious, we wish to warn you to 
guard against being deceived, by ordering direct from us. 

Register for Marking Up Musketry Drills and Attendances 

during Monthly Course of Training 

Sights for Wind-Gauging. Supplied with Red, White or Blue 

Sight Lines ... per 1 00 

Sergeant’s Pocket Book, for Home and Foreign Service 
By William Gordon, 2nd Batt. Gordon Highlanders. For 
Opinions of the Press see Page 21. Leather, 3/6 ; Cloth 

Swimming Certificates ... PerDoz. 

Squad Book for Pocket— Infantry 

„ „ „ „ Cavalry 

,, „ „ „ Militia 

We are selling thousands of these Pocket Squad Books 
annually, and can justly say that they are by far the best, 
cheapest, and most complete Roll Books. 

Target Practice Register Cover. Black Waterproof. Greatly 
improved 

Judging Distance Register Cover. Black Waterproof 

“ We pay Special Attention to all neio Forms and Books that are u 
to Color-Sergeants ; therefore any new work required cam he supplied i 
hours after its issue. If you don’t fund what you require in this list, p 
write for it.” 


BROMPTON WORKS, CHATHAM. 



WAR OFFICE FORMS KEPT IN STOCK. 


ALL THE LATEST PATTERNS 

Absentee Reports, B 290 

Grimes, B 252 

Daily Parade States, B 288 

Memo. Forms, 0 348 

Morning Sick Reports, B 256 

Minor Offence Reports. For Battery, Troop, or Company 

Musketry Transfer Register, B 193 

Passes, B 295 

Ration Returns, B 289 

Return of Arms, &c., in Possession of Company, 

Weekly Church Parade States, B 258 

Free Kit Issue Sheet, B tut 

Company or Troop Musketry Progress Return, B 186 
Instructions for filling in the above Return . . . each 
Company or Troop Musketry Prize Statement Form, 

0 1716 

Inventory of Kit, B 253 

Estimates of Pay, M 1430 

Defaulters’ Sheets, B 121 

Defaulters’ Sheet Specimen Form, B 121, containing 
instructions for the filling in of the Reports ... 

Daily Messing Book, A Book 48 

Pay and Mess Book, N 1504 

Pay List, N 1505 

Pay-Sergeant’s Cash Account Sheets, N 1474 

Company or Troop Annual Musketry Return, B 192 
Target Practice Register, B 188, for Volley or Inde- 
pendent Firing 

Register of Judging Distance Practice, B 189 

Target Practice Register, B 190, for Individual Firing 

Road Report, K 1305 

Scale of Pines for Drunkenness. B 135 

On Outpost Duty, Questions and Answers, for hang- 
ing in Barrack Rooms ... ... ... 


100 

1,000 

9d. 

5/- 

1/- 

6/- 

2/- 

15/- 

H- 

6/- 

1 1- 

6/- 

V- 

2/6 

6/- 

fid. 

4/. 

If. 

6/- 

2/6 

18/- 

2/- 

15/- 

2/- 

2/6 

3d. 

15/- 

2/6 

2/- 

15/- 

2/- 

15/- 

2/6 

18/- 

each 

Per doz. 

4d. 

3/- 

4d. 

8/* 

6d. 

5/- 

9d. 

8/- 

3d. 

2/. 

6d. 

5/- 

Id. 

1/- 

Id. 

9d. 

Id. 

If. 

3d. 

2/- 

Id. 

!/• 

3d. 

2/- 


FORMS FOR VOLUNTEERS. 

per Doz. per 100. 

NeWvMusketry Requirements for Efficiency 6d. 1/6 

Company Parade States^. ... ... ... 9d. 4/- 

Guard Reports ■ '9d. 4/- 

ClassRegisterandIndividualTargetPractice,E.553... 1/6 6/- 

Target Cover for above each 1/6 doz .15/- 

Oase to hold Co. Annual Musketry Return ... each 2/- 
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PERMANENT PASSES, 

In accordance with G.O. 36, March. 

These Permanent Passes are now being universally used 
throughout the Service, they are made in three sizes, suitable for 
the pocket, as under; No. 1 size can be supplied with Army Form 
B 295 inside, they can als* be printed to any Regimental Pattern 
for initialling monthly or otherwise ; if 50 or more are ordered, 
the Crest of Corps is added free of charge. 

We may add, that since the issue of the new G.O. ri Passes,, we 
have sold over a Hundred Thousand. In most Corps they are sold 
at the Regimental Canteen at 2d. each ; and wherever they have 
been tried , the men have gladly purchased them. 

No. 1 size folded, No 2 size folded, No. 3 size folded, 

3-ins. x 2§~ins. 3-ins. x 2-ins. 2§-ins. x 2-ins. 

SAMPLES SENT ON APPLICATION, 

All one Price as under— 

1 dozen, 3/-; 50 @ 2/6 per dozen; 100 @ 2/3 per dozen; 
200 @ 2/- per dozen; 500 @1/9 per dozen ; 1,000 @1/6 
per dozen. 

Strongly made in Red and Blue Cloth, and in Green 
Cloth for Rifle Battalions. 

They can. also he supplied with the Cases made in Regimental Colours. 

The Passes quoted above are all made of very best 
strong cloth, but can be made of a cheaper cloth, if 
desired, and also at a cheaper price. 


PROMPTITUDE IN DESPATCH OP GOODS IS ONE OP OUK SPEC IALI TIES. 
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SERGEANTS’ MESSES. 


Boohs strongly recommended for Mess Tablet 

Infantry Fire Tactics 

Guide to Company, Battalion, and Brigade Drill 
Catechism on Company and Battalion Drill 
Guide to Official Letter Writing, Orders, &c. ... 

Sergeant’s Pocket Book ... 

Military Sketching Made Easy ... 

Blotting Pads with Leather Corners ... *... 

The Best, Cheapest, and Prettiest Dance 


4 0 

3 0 

1 6 

2 6 

4 0 

each 1/6 and 2 6 
Invitation Cards and 


Programmes yet introduced for the Service, with Regimental Crests. 

INVITATION CARDS, j DANCE PROGRAMMES. 

Handsome Tinted Gold 

Bordered Cards. 1 Without Cords & Pencils 

100 6/6 

200 ... ... 11/6 

300 ... ... 15/6 

500 24/- 

Envelopes to fit Invite Cards, with Crest of Regiment 2/- 
Ord-ere executed within a few hours, and proof sent (when required ) by 
return of post. Samples can be had on application. 
Cloak-Room Tickets, on stout paper, good bold figures in duplicate, and 
perforated. In sets of 1 to 300, 4/- 


100 ... 

... 10/6 

100 ... 

. 21/- 

200 ... 

... 19/- 

200 ... 

. 38/- 

300 ... 

... 25/- 

300 ... 

. 52/- 

500 ... 

... 35/- 

500 ... 

. 80/- 


per 100. 


BALL. ROOM PROGRAMME STAND, 7/6. 
made in leather, gold lettered, supplied with hold figures from 1 to 20, 
and names of all dances (including Supper Dance), which maybe instantly 
changed. For Balls and Quadrille Parties they will be found indispensable. 
Made to stand, or hang up. 

Regimental Playing Cards, with the Crest of the Regiment, can be 
supplied without extra charge for Crest if six dozen packs are ordered. 

First Quality, with Crest, Beautifully Printed in Colours, 
@ 27/- per dozen. The printing is guaranteed to be perfect. 
Second Quality, with Crest, Beautifully Printed in Colours, 
@ 23/- per dozen. 

No charge made for Steel Plate. Samples upon application. 
Best Playing Cards at 10/-, 12/-, and 18/- Per Dozen Packs. 
Sergeants’ Mess Rules, Billiard Rules, Proposition Books, Inventory and 
Mess Property Books, Tradesmen’s Order Books, Caterers’ Stock Books, 
Daily Liquor Consumption Books, Balance Sheet Books, Messing Boots 
&c., printed and bound to order. 

Beading Cases for Newspapers and Magazines. 

See Library List- of Prices on Page 33. 


OFFICERS’ MESSES. 


The Royal Set of Officers’ Mess Account Books (copyright) arranged by 
Qr.-Mr. D, White, Manchester Regiment. 




!.— Daily Wine Account. Double Foolscap size, 26in. by 10in., Ruled, Printed, 
Paged and Bound in Leather 2 


l, Printed, and Bound in Leather ... * ... ’ ... ..'.24 0 

se, 13in. by ISin., Ruled, Printed and 



i. 10.— Visitors’ Book. Foolscap size, 13in. by Sin., Ruled, Printed, and Bound 

in Leather. Will last for many years 12 0 

ISin. by 8in., Ruled, Printed and Bound ^ 

>. 12.— Stock Book. Foolscap size, 13in. by Sin. A., Linen j B., Silver j 
0., Glass ; D., Furniture, Each Book Printed, Ruled and Bound in 
Leather ... ... ... ... ... 12 0 


... ... ... 12 0 

... 12 0 

... 12 0 

250 600 

Daily Messing and Wine sheets, size 21in. by 18i in. ... 

Mess Debit Forms, size 4Jin, by 7|in. ... ... ... ... 

MesB Bills of Fare, size 4Ru. by 7fin. .. 

Mess Washing Books containing duplicate forms with special washing lists, each 2/. 
Cases for Names of President, Vice-President, <fcc., in Whole Red Leather, to 

stand on mantle-shelf or to hang up. Gilt finished, each 8 0 

Guard Books for Invoices, size 12in. by OJin., J-bound ... ... ... each 6 0 

Guard Books for Receipts „ „ „ ... ... ... ... each 6 0 

Best Rubber Stamps, for Papers and Linen each, from 3 6 


250 

600 

1,000. 

36/- 

50/- 

90/- 

*/- 

10/- 

' 15/- 

6/- 

10/- 

15/- 
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RECREATION ROOMS AND 
LIBRARIES. 


Boohs strongly recommended for Library Tables. s. d. 

Hints to Young Soldiers ... ... ... ... ... ... ••• 0 6 

Guide to Civil Employment ... ... ... ... ••• ••• 0 6 

Catechism of Military Training .. . ... ... ... ... ... 2 0 

Guides and Markers Duties ... ... ... ... ... ••• 2 0 

Infantry Fire Tactics ... ... ... * . . . ... ... ... 6 0 

Guide to Company, Battalion and Brigade Drill ... ... ... 4 0 

Catechism on Company and Battalion Drill ... ... ... ... 3 0 

Guide to Official Letter 'Writing, Orders, &e. ... 1 6 

Hythe Certificate Made Easy ... ... ... ... ••• 3 6 

Sergeants’ Pocket Book ... ... ... ... ... ... ... 3 6 

Soldiers’ Shooting... ... ... ... ... ... ... 1 6 

Military Sketching Made Easy ... ... ... ... ... ... 4 0 

Special List of Travels and Novels Post Free on Application. 
Blotting Pads with best Morocco Leather Corners, 1/6 and 2/6 each. 
Playing Cards at 10/- and 12/- per Doz. Packs. Specially manufactured. 
Pens 1/6 per Gross, Blotting Paper 1/6 and 2/- per quire. 

Penholders 3/- per Gross, Best Ink 1/- and 2/- per Bottle. 

Gummed Labels for Books, Plain or Printed. 

Tradesmen’s Order Book, 3/6. 

Library Issue Book, Improved Pattern 12/-. 

„ Catalogue „ „ ,, 10/-, 

Beading Cases for Newspapers and Magazines, prices according to quality. 

Common Medium Best 


Punch ... ... 

Cloth. 

2/- 


Leather. 

41- 

Leather. 

6/- 

Fun 

, 2/- 


41- 

6/- 

Tit Bits ... 

21- 


5/- 

6/- 

6/- 

Illustrated 

3/- 



Army and Navy 

2/9 


6f- 

11- 

Broad Arrow ... ... 

2/9 


M- 

6/6 

United Service ... 

2/9 


51- 

6/6 

Graphic ... 

3/- 


61- 

71- 

Sporting and Dramatic 

3 !’ 


61- 

11- 

Pioneer ... 

3/6 


1'r ' 

8f- 

Truth 

2/9 


51- 

6/6 

Civil & Military Gazette 

3/6 


11- 

8 , 1 - 

Army List 

21- 


31- 

4/- 

Bradshaw 

2/- 


3/- 

41- 

Family Herald ... 

2j- 


51- 

61- 

Blotting Cases .. . 

3/- 


61- 

71- 


To all the best Cases the title of Regiment is added free of charge. 

c 
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BOOKS AND FORMS 

FOB 

CANTEENS & COFFEE SHOPS. 


ACCOUNT BOOKS In accordance with Queen’s Regulations — 

price. 

Form A. General Monthly Stock and Cash Ledger ... ... ... 25/- 

„ B. Cash Book of Daily Takings ... ... ... 10/- 

„ C. Daily Stock Book 25/- 

,, D. Tradesmen’s General Ledger... ... ... ... .... 15/- 

„ E. Invoice Order Book 3/6 

„ F. Monthly Abstract of Receipts & Expenditure, in Books of 50 12/. 
„ F. do. do. in Sheets, 50 7/6, 100 12/- 

Companies’ Monthly Messing Account Book ... 15/- 

The above Books a re made- of the best Account Book Paper , strongly Bound 
in leather , lettered in gold, and with -printed list of Articles to last for years. 


Daily Messing Books, Official Pattern . . . 

per doz. 

3/- 

„ „ ,, Covers for same ... 

... each 

1/3 

Price List of Articles sold in Canteen. 

Size 20-in. by 15-in., 



25 2/6, 50 3/6, 100 

6/- 

List of Articles giving percentage Form... 

... 25 2/-, 50 3/-, 100 

4/- 

Canteen Debit Forms, Statement of Company Accounts, Memorandum 


Forms. 


Kegimental Stationery Packets. 

Note Paper and Envelopes stamped with Regimental Crest in any colour. 
No charge for dies . Every Regimental die is kept in stock. 

No. 1, containing 3 Sheets of Good Note Paper and 3 Good Square 
Envelopes, stamped in relief. 

No. 2, containing 4 sheets of Good Note Paper and 4 Good Square 
Envelopes, stamped in relief. 

Stamping Guaranteed to be Perfect and done by Hand. 

We have now the honour of supplying over 200 Canteens throughout 
the Service, in all parts of the World. 


Presidents of Canteens, Coffee Shops, Recreation Rooms, dec., 
are requested to send for the Special Canteen Price List. 


LIST OF DEPARTMENTS. 


Engraving. 

Having executed orders for a variety 
of Visiting, Complimentary and Ball 
Programme Cards, Ac., we areprepared 
to submit numerous samples. 

Bookbinding. 

We have increased our facilities for 
Bookbinding, and are prepared to un- 
dertake any orders for that department, 
and can guarantee execution with as 
much dispatch as is consistent with 
good workmanship. 

Gold Blocking. 

Regimental Crests, Badges, and 
Colours stamped in gold upon any article 
made of leather or cloth. Brass Stamps 
designed and engraved for blocking. 

Lithographic Printing. 

Wo can submit various samples of our 
Lithographic Work, such as Plans of 
Kit, Regimental Flags, Badges, Music, 
&e. 

Publishing. 

We are prepared to make arrange- 
ments with authors of approved Military 
Books for printing and publishing of 
such works on the most liberal terms 
Authors are invited to forward a speci- 
men copy of their work. 

All Goods sard Carriage Paid to 
an y part of the World. 


Letter-press Printing. 

Estimates will be forwarded for Stand- 
ing Orders, Regimental, and any de- 
scription of Miscellaneous Printing ; the 
utAost expedience used in production 
of the work. 

Music Printing. 

We undertake to publish Regimental 
Marches, Bugle Calls, &c., with the 
Crest, Motto, Ac. of the Regiment on 
Cover. Samples upon application. 

Stationery. 

Being large buyers of Stationery, we 
can supply Canteens and Messes, at 
wholesale prices, in quantities. 

Belief Stamping. 

The large number of orders which are 
being constantly received, afford a most 
Satisfactory proof of the opinion of our 
customers, on the production in this 
branch of the trade. 

Copper-plate Printing. 

Visiting, Complimentary, Wedding, 
Invitation, Menu and Band Programme 
Cards, Book-plates, Crests, Ac., printed 
in best style. 

Die Sinking. 

Dies sunk by first-class Artists in the 
newest and most fashionable stylo : 
Crests, Arms, 'Badges, Monograms, 
Mottoes, and Addresses. All Regimental 
Dies kept in stock. 

Travellers sent to any Regiment 
in England, if desired. 
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PRINTING. 


Brompton Works now being one of the Largest 
Steam Printing Factories in England , we undertake 
to print all kinds of work , from a Door Card to a 
■copy of the Queen's Regulations . 

During last year we published the complete 
Standing Orders of the following Regiments : — 
20 th Hussars ; Middlesex Regt. ; 2nd West I. Regt. ; 
E. York. Regt . ; Bedford Regt. ; Oonnaught Rangers; 
Essex Regt. ; Coldstream Guards ; Seaforth High. ; 
Royal Irish Rifles ; Berkshire Regt. ; Dorset Regt . ; 
Leicester Regt. ; York. Regt ; Royal Irish Fusiliers ; 
Northampton Regt ; and Worcester Regt. 

Also the Histor ical Records of the 44th , The East 
Essex Regt . ; 89th, The Royal Irish Fusiliers ; York 
and Lancaster Regt.; and 6th Dragoon Guards 
(Carabiniers) . 

They are pronounced to be the best that have ever 
been published, both for the high-class style of 
Printing , Sfc., and excellent Binding, for lohich they 
are universally admired. 

We shall have pleasure in sending specimen 
copies for inspe ctio n to any customer desirous of 

swing $&***+ Jtau**?*#* 

A**. Ste 



DOE DATE SLIP 


Class No. 3 ^ Book No. j¥L B I V 
Accession No. fV] *■ / ®Tl ^ 

This book should be returned to the Library 
on or before the date last stamped. Otherwise 
overdue charges shall be payable as per rules. 




United Service Institution of India 

Library 

Acc. No . M'/Ql 

Class No. RnnlrMn ftsUHy J 




